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ABSIR ACT 

Three unjustified assumptions are often made about 
young beginners in reading: they all are acquainted with books and 
reading, the children and the teacher are thinking in the same terms 
vhen each talks about reading, and children understand the technical 
terms of literacy. Reading authorities refer to this lack of 
understanding of what the reading task is all about as cognitive 
confus\on. Many young children do not have adequate concepts of the 
terms in their teacher's instructional vocabulary. The degree of a 
child's cognitive clarity about the task of learning to read is 
linked to the home environment. Research studies have found that many 
children do come to school without a clcsar understanding of the 
functions and tasks involved in reading. To clear up cognitive 
confusion in young children and to help them develop an understanding 
of the nature and function of reading, the teacher needs to give the 
children many meaningful experiences with the printed word. (iR) 
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There are three unjustified assumptions which are often made 
about young beginners in reading: (1) that they all are acquainted with 
books and reading; (2) the children and the teacher are thinking in the same 
terms vhen each talks about "reading"; and (3) children understard the technical 
terms of literacy. In actual fact children come to school with quite hazy 
and confused ideas about language and reading. Some children have seen very 
little, if any, reading done in their home. A number of children have only 
vague notions about what reading is used for , and are uncertain or confused 
about what readiag elements and tasks they should attend to. Many have no 
knowledge of the specialized vocabulary - "sound," "letter," "word," "sentence," 
the teacher uses in talking to children about reading. Reading authorities 
refer to this lack of understanding of what the reading task is all about as 
"cognitive confusion." Kany school beginners start out confused. To prove this, 
just ask a class of kindergarteners or beginning first graders "What is reading?" 
Some reading authorities, for example. Downing and Thackray (1975) and Vernon (1957) 
believe this to be one of the prime causes of reading failure for young children. 
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The chllr^ren simply don't understand what the reading task is! 



How Children Become Confused About Readin g 

To understand how cognitive confusion about reading develops, one has 
to look at the way a young child perceives his own listening and speaking behavior. 
Already before the child comes to school he is a proficient user of language. He 
communicates quite well in talking and he is successful in listening. He talks 
and listens but he has never thought about how he does it. Speech production is for 
the most part an automatic continuous flow. He uses what the teacher perceives 
as units of meaning aad sound: phonemes, words, phrases, and sentences, but the 
child does not know he is using them. He is quite unaware of the elements of 
speech and listening skills he employs. As Goodman states in looking at reading 
as language acquisition, "The whole is not a combining of parts; the part is 
differentiated out of the whole" (K. S. Goodman, 1968, p. 31 ). Forester (1975) 
observed and taped the dialogue between a kindergarten teacher and her class. She 
wrxtes. 

Explanations provided by the teacher about such concepts as 
words and sentences frequently fail to elicit a response or 
sign of recognition. Children appear to deal with language 
ir> patterns and semantic units. Classification of the language 
into discrete grammatical units at the word level has not yet 
been internalized. 

\^en asked by the teacher to give their favorite word, two of 
the kindergarten children responsed with "happy face" and 
"swimming lesson." Their responses to the teacher's explanation 
that those were two words were respectively, "Then I don't know*" 
(P- 59) 
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Similar cognitive confusion exists about the written or printed 
language. Meltzer and Herse (1969) asked prereaders to take a card with a 
sentence printed on it and cut off a wo^'d from it. Again the children demon- 
strated their confusion of the concept "word" by frequently cutting off parts 
of words or more than one word. Evanechko, Ollila, Downing, and Braun (1973) 
gave beginning first graders a test of "Technical Language of Literacy," This 
tested the child *s understanding of what a number, letter, and word was- They 
found that 15% - 20% of the children had difficulty in discriminating between 
word, number and letter. 

It is not surprising that children are confused about the terms 
"sound" as used x/j most reading teachers. In children's language experiences 
"sound" has usually meant different noises around them. Also as Vygotsky (1962) 
observes, the young child usually considers the word as the object it denotes 
and not as a name or utterance for the object. The child does not have a clear 
conception of semantics and phonetics. Ollila, Johnson, and Downing (1947) found 
that only 15% of the kindergarten children initially pretested had any under- 
standing of how many sounds were in words of one to four phonemes. Downing and 
Oliver (1974) found that children even up to age eight confused phonemes and 
syllables with "words." An interesting sidelight of their study was the tendency 
for the children between the ages of 5.6 to 6.5 tc exclude long words from their 
idea of what a spoken word was. The researchers speculated that this might be the 
result of the children's learning to read from primary readers where words are 
often from three to five given letters in length- These children's erroneous 
concept of "word" has been formed from their many experiences with the short 
words in their readers. 
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Many young children do not have adeq^uata concepts of the terms in 
their teacher's instructional vocabulary . Many beginners also Iiave little 
knowledge or at best vague notions of wTiat "reading" is going to be like. 
In Scotland, Reid (1966) interviewed five year olds to explore their general 
level of concepts about reading and writing. She reported that the children 
demonstrated a "general lack of specific expectations of what reading was going 
to be like, of what the activity consisted in, of the purpose and the use of 
it." She also found that "children did not mention that books contained stories, 
but when asked about "stories" some said these were not anything to do with 
reading." Similar results were gotten by Do^^ing (1970) who replicated Reid^s 
study with English children. 

How Children's Home Environment Influences Understanding of Reading 
The degree of a child's cognitive clarity about the task of learning 
to read is linked to the home environment. Malmquist (1958) in Sweden studying 
factors relating to reading ability in first grade found only 7 out of 33 poor 
readers came from homes possessing more than 100 books. Examining the relation 
of first graders' reading readiness to patterns of parent-child interaction in 
the home, Milner (1951) found that children who became better readers had a 
richer verbal environment than poorer readers. Better readers had more books at 
home and were read to more frequently by adults. Parents of this type of child 
often make explanations and point out words when reading to their children. The 
stories develop the children's listening and attending skills too. If the 
children show any sign of interest in books, words or numbers, these parents tend 
to reinforce it td-th attention and positive remarks. Then the parents look for 



- 5 - 



other opportunities to point out other words and letters and repeat these 
prereading experiences of what "reading" is. Thus, by the time these children 
reach school and formal reading instruction, they have had many experiences with 
reading and have far more sophisticated concepts of their task than their less 
" book-minded**peers. Sakamoto (1974), reporting on the experiences of preschool 
children in Japan, points out the great number of books and magazines that 
were published for preschoolers which Japanese parents buy at the rate of two 
or three a month. From national surveys he reports that only 9% of all four 
year olds were unable to read any Hiragana characters (one of the Japanese 
syllabic writing systems). He observes that the children begin to read at home 
at the age of four without any formal reading readiness program. He believes that 
the parents* concern for the reading of their children and their provision of 
many experiences with books have very important effects on children's initial 
steps in learning to read. 

Children from home backgrounds with few reading materials and where 
little reading is done, do not have the same opportunities to develop a clear 
understanding of the reading task and vocabulary, in a study by Downing, Ollila, 
and Oliver (1975) Canadian Indian children's concepts of reading and writing were 
compared with non-Indian kindergarteners living in the same area. The Indian 
children came from bands in which there is no tradition of literacy. Their 
culture provides only very limited experiences of writing or concern for language 
analysis. The Indian kindergarteners speak a form of English in the home, but 
there is far less verbal communication there than in non-Indian homes. The re- 
searchers found that the Indian children were significantly less able to recognize 
the acts of "reading" and "writing." They had more immature concepts of the 
communicative function of reading and writing. Their understanding of the technical 
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vocabulary "word" and "letter" was significantly poorer. 

From the above studies the reader can see that many children do come 

to school without a clear understanding of the functions and tasks involved in 

reading. Cognitive clarity about reading seems enhanced in a home environment 
which provides opportunities and experiences to interest a child and give him 

sufficient reliable information about the act of reading and its terminology. 

The home environment varies in providing opportunities for such development. 

Recommendations to Clear Up Children's Cognitive Confusion About Reading 

Research clearly shows the influence of home background in the develop- 
ment of children's understanding of the purpose of reading, and their concepts 
of language units employed in the written code. Many parents of preschoolers 
need to be educated and helped to provide an atmosphere which will develop their 
children's understanding of the reading task. Group discussions of the importance 
of using books and talking to children in helping them clarify their concepts 
may be a valuable aid. 

Kindergarten and first grade teachers need to be aware of children's 
cognitive confusion about reading. Teachers should have an under standirg of the 
different concepts i;ivol\ 'f' in learning to read. More time should be spent in 
kindergarten an^ first grade in providing children with appropriate reading 
experiences so that they can learn what "reading" is — what people do when they 
read, why they want to read and so on. Often the majority of readiness training 
is spent in direct teaching of sucli skills as visual and auditory discrimination, 
left to right orientation and general speaking. These are important, but so is 
the total picture of what reading is all about. 

To clear up cognitive confusion in jroung children and to help them 
develop an understanding of the nature and function of reading, the teacher needs 
to give the children many meaningful e^rperiences with the printed word. The 
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teacher shares the enjoyment of books with the class. Bulletin boards have posted 
messages for the children birthdays of the month, room helpers and so on. 
Children's pictures are given captions which children dictate to their teachers. 
The teacher prints short daily messages on the board such as "Oood Morning,'' or 
•'We are going on a field trip today, »» and points to the words as she reads them to 
the children. Experience charts are used to record group happenings. Through 
these types of activities children gradually develop and refine a clearer concept 
of the coiranunicative aspect of reading - reading as talk written down. The 
skilled teacher tr ies to make children see that reading is important and useful 
for them. She tries to guide children to the enjo3anent, drama, mystery, fantasy, 
and information aspects of the printed word which "hcok" people on reading and 
make them life-long readers. 

In teaching the language of literacy, much of the teaching is best 
done by example. To teach definitions of a "word," "sentence" etc. is an exercise 
in futility. Young children don't learn that way. Reading languaj^e is taught 
» well through using chart stories composed by the children and transcribed by 

the teacher. The teacher, pointing to a word, may say "Who remembers this word?" 
She may cup her hands around a sentence and ask someone to "Read the sentence". 
Gradually through this apparently incidental pointing out specific examples of 
this reading language, the children will develop the concepts . Some more 
sophisticated methods and materials are beginning to be developed for helping 
children to achieve cognitive clarity in beginning readrng. For example, no teach 
the idea that words are made up of sounds in a certain serial orde>-, Ollila, 
Johnson, and Downing (1974) adapted Elkonin's (1973) technique for training Russian 
children to perceive phonemes. Concrete objects were used to represent sounds in 
the words and the children were taught to distinguish between the different 
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sounds in words. 

This paper has attempted to discuss some of the problems the beginning 
readers face in trying to understand what is expected of them in initial reading. 
Some children do not understand what the reading process is all about. Many 
h ve only hazy ideas of the terminology the teacher uses in beginning reading. 
Frequently the teacher is talking to the children at their '^frustration level" 
when she uses reading terms with them. As teachers develop a better understanding 
of children's thinking about reading, they will be better equipped to provide a 
program that clears up this confusion about reading. This is an area of growing 
research interest and many new developments can be predicted in the next decade. 
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proved significant are ^ included in t}ie *tab1es.) Rdsults show.se^^ age, 
and sex as ortly moderately sighificant •( 01<p^:r.05),' as^we previously ^ 
stated. WRPSI ?nd other measures ofi language ability .seem to be most 
effect4ve H predj^ting iaitiatton and eff^tfiveness on abstract s^uli. 
Only at level lY^is the cfiild^s l^quaclocrsness sigjfjiificant; even 

^^^•ffevlt is^ess significant than WPPSI. On the only acutely aij^aGt 
^^J^tirmilus (V), none of the \{ariables is significantly able to pr^ct - 

' either initiaj^on or effectiveness, Rnovdedgie of prepor^itions, however/ 
comes the closest Tablets demonstrates approjiimately the same .relation- 
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Discussion 

• As we predicted, children discriminated among the stimuli. Contrary 

40 Piaget and others, children do seem to be able to coimunitate jbout 

» 

certain abstract stin^ull (Hypothesis 1). However, as seen in Tdble'2, 
fewer children^ initiated task related remarks about the stimulus at; lev^l- 
V. This tends to confirm our second hypothesis. Even loquaciousness— 
the tendency to initiate in general—did not sefen to predict initiation 
when there was jio referent in the child's immediate envirorsnent; while 
It did predict initiation on abstract stimuli which had such referents. 
It is^ impor-tant to note that what we mean by task related remari<s is a 
remarlk that communicates some content of the picture. Loquacious children 
did talk,^even at level V, but the remarks tended to be of the variety: 
•"This or.e; tiiis one; this, one" or "I don't know", \evel V was a problem 
for all the children. As one put it, "I don't know what this is. Push 
whatever you want to." None of our variables were able to predi,:t either 
Initiation or effectiveness at. this level, although prepositions came 
closest (Hypoth$?is 3, and Table 6). 

Lcarnincf style, as we predicted in Hypothesis 4, was an- effective 

although correlated with effectiveness of initiation, was not a good pre- 
dictor of it, or of probability of initiation (contrary to our , prediction 
in Hypothesis 5)v J 
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TheVe are a few su**prtsing findinns -which were riot predicted, but 
Which migh-t WSlluoiinattng. AfrelJd^ m^ioned was .the sur^isjng 'laclj • 
of* effect of the ba(;lcground varVfibleSw of ag^e, ses^^amd sex. - Our measure : ' 

^of parent-ch'ild inlferaction/gn the rejidirig task was anptfter; We -wef-fe ^ 
startled to find so few/parents who perf^rme^^any sort Vf questioning, • '\ 
clarif>;ing or elaboration on the- cont^nt^ they reayto their children. 
This in spite of 'the fact they were a^are €hey were beijfig tapfe^r'ecorded. 

, This- could portend a pos^fWy diminished training in inferential think- 
ing and extrapolating which-, in turn, c'ould be. used to 'explain *he 

.oneYfectiveness of television^'learning styl%, and parent-child interaction. 
Perhaps the added dimension of'e)jplicit traihmg is necessary th using 
these factors as Assets in grappling witf^new ideas. ^- " * ^ 

What is the m€»^ning of all this? As stated at thfi^tset of this • 
paper, initiafian on tasks which to ^lOt hav6 referents. may be fundamental 
to' creative thinking.' H -has pVeviously been- hypothesized that- such • 
initiation was a mattdr-of boldness— help the less precocious child to 
become emboldened ,was the prescri- tion. Self-image, .reflectivity, 'individu- 
alized learning chanheTs— each of these has been focused upon a^s a means - 
of -boosting children's creativity. While not .denying the merit jof these 
endeavors, we have focuSecj updn the linguistic e-lements in -the abstract 
task. ^ Prepositions -and other linguistic elements in the. thought 'process 
indicative of a knov/ledge of relationships seemtp'be important-for JnitiAt-. 
ing on- acutely abstract pictures, while knowl^e of nomin .s, verbals an^ 
other "content words" relate less well. Experierh^ tn speech seems more 
important when the abstract stimuli are more clearly related to the child's 
environment— such as the "mad face" and the symbolic representation 
miny children referred to as a door or store. V 

We tested children In the sample ^on knowleg^of "between, into, up. 
out, of, behind, inside, over and through" using^e Stanford Skills Subtests 
Whilci kn^-/ledge of these prepositions was not associated with the probability 
of initiation at level V, at least three (into, insid^, and up) correlate 

".45**, .31*, and .30*, respectively, with initiation at level IV. This ,is 
not surprising when one reflects on the conttnt' of the pictures. Training 
*in waking relationships. may be important. These «tests, however,, only 
reflect the child's receptive language. It could be the case^hat stfess 
on relational concepts nees to be combined with training in inferential 
thinking to be productive. /. 



In Supnary, prescliool age' chi^^reti can comrnunicatoi about abstract.' ' 
referents. /Our ffnd'ir^s indic.^te that the context , of the communication 
fend the x:onten^ of the/stimuliis arejmportant factors in*tbe process. . 
Moreover,,^ we suggest, on the pasis of wha^t really, must be considered • ' 
bn exploraiory study because of the small sample and-.the Small number of 

. abstract pic^tures usred,. trtcit .researdhiers might profitably focus on . 

•Jingulstlc elements that* pro vidT^flie sophistication necessary for dealing 
with ideis which do not have referents; and (relational concepts m"ight be 
a good place to begin.- 
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\ * 'i^.^ s ' Appendix T 

/ Examples Codings of Initiation, 
Predominance & Effectiveness^ 

^ Initiation \ ^ ' * t J ' 

3=^without proving " ; 

Stimu1irs > transcribed in-teraction (c=chi1d; m=mother ) ^ - 

(1 ) c: A little 'triangle 

m: is the triangle sitting on the ftoor or the ceiling? 
c: floor ( y 



J ' 'r .(2) ;c; I see a rectangle on t!ie battan of a square 

% (3) c: The ant sitting on a stool ^ 

j ?1» ' m: The big ant or the little one? 

^ c: little 

» (4) c; I ^ee an ant sitting on a stool 

2=with prodding - " ^ 

\ Stimulus . ti^^anscribed interaction. (c=child; m=mother) 

* ' ^ (1 ) c: Ma, do this one. 

& m: Tell me which ope 

' c; Someone sitting o/i a chair ^ 

P(2) m: What's it look like? 
c: A girl ^ 
m: A girl? 
.,cr No, a triangle 

Predominance - • ^ - - ^ * 

1= child predominant ' ' 

¥ Stjpiulus transcribed interactidn (c=child; m=motherJ 

{1)0 c: I see a »*?ctangle on the bottom of a square 
ra: A rectangle? 
c: A triangle 
in: Good 



(2). c: How about the triangle-^tfjat's dovyn? 

• r 

(1) c: I see an ant sitting on a stool 



0* Parent -predominant 

Stimuluf transcribed interaction (c=cnild; m=mother) 



(1) m: What's it look like? 
c: A stool 
m: That one? 
m: This one? 

(1) c: Now push this one 
m; Which one? ^ 

c: This one 

m; You have to explain. 



c: -Top 
Effectiveness (Percentage 



c;. This one 

m: Is it a picture of a ball? ^ 

c: No 0 ; 

m: A triangt ? 

c: Yeah • 

m: Op top or under? C 

: -Tot 



50% 



Stimulus transcribed interaction (c-chtld; m=mother) 

' (1) c: How about the triangle that's down 

t ' (1) c: Hpw about the one sitting in^the chair 
W) . (doesn't get size) 



.J 



J 



/ 
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Appendix II 

Factor Analysis of Children's Responses to Stimuli 

Differing in Level of Abstraction 

•(n»36) I 

/ 



r 



Factor I 

i7.Z3% 
variance 
^plained 



Factor I x 

18.74% 

variance 
explained 



Our ^ 

Cate;:^ 

gonza- 

tion 



Fac- 
tor 

b 

Fig ficient' 



I Duck .64 
II 3 ants .86 



Factor III 

26.07% 
variance 
explained 



Our / Fac- 

Ca.te- tor 

gori za- coef- 

tion Fig ficlent 



II 
III 



.71 
.86 



Our 

Cate- 

gori- 

zatiqn Fig 



III 
IV 
IV 
V 



face 



fac- 
tor 
coef- 
ficient 

.79 
.82 

.54 ■ 
.45 



/ 



See page 5 of the text 

'^Pictures are presented in Figure 1, about page 5 fn thfe text 
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2. Soon the child begins to blend tvro letters (usually a consonant and 
the short-vowel sound a^) , both by writing and reading them back. 

3. Next the child blends three-letter words, writing them dowri. When 
this has become easy, using the short other short- vowel sovuids are intro- 
duced in the same way. The words we use sure familiar in the child's own 
vocabulary, such as "hot," "got," "not." As the child reads his words back 
he becomes aware of patterns cuid rhymes, which provide additional reinforce- 
ment. 

4. Meanwhile, a few crucial sight words are introduced for instamt 
recognition, such as "is," "the," "on " "has." 

5. Soon the child can write and read back simple sentences. At this 
point he is also able to read beginning phonic readers. Practice continues, 
with my dictating sentences for the child to write. He must listen, decode, 
write, then read back — a complex series of skills. 

6. Next consonant blends are introduced for the child to sound out, 
analyze, and use (such as tr- at the beginning of a word, or -nd at the end). 

7. Consonant digraphs are introduced (such as sh and ch) . 

8. Next vowel combinations (such as oa^ or ai) or the silent £ at the 
end cf a word that result in a long-vowel sound are introduced. Here, as in 
the above skills, the child is encouraged to discover relationships for him- 
self* "What happens to 'liat' if you add an £ at the end? What happens to 
'bit'?" Eventually the child makes a generalization and tells me the "rule." 

These skills, which usually take a full year for a child to assimilate, 
may be learned in a mixed-age group at any age between five and eight years, 
depending on a child's readiness. The individualized approach means that the 
child is not exposed to failure. He is less apt to compare himself with 
another child when there is such a variety of activities connected with reading* 
He also uses the phonics skills in personal ways, at his own level of readiness, 
sounding out words when he reads back dictations, when he deciphers signs, when 
he writes his own stories. The group work merely fosters the • ocess by focus- 
ing on the tools. (Continuing skills work for children who have assimilated 
this material aoid are secxire early readers is not described here, since we are 
dealing with beginning reading and writing.) 

When a child who has lecurned to write picks up a "real" booK and finds 
he can read ("I didn't know I could read this bookl"), it is exciting for all 
of us. Even though he has been reading signs around the room, reading stories 
that he has dictated and that other children have written, looking at picture 
books, and gaining writing skills, somehow none of that seemed like "reading." 
With such rewarding beginning contacts with books, these children are off to 
a good start in becoming enthusiastic, independent readers. 



Notes on the Reading Checks 



As a teacher in an open classroom, I felt the need to look more objec- 
tiTfely at individual children and their learning strategies. I had been 
relying largely on intuitive judgments in my work with children; now I wanted 
to know some of the reasons why things worked or didn't work. I hoped that, 
as I learned to make clearer evaluations, I could become more critical of 
what I steered children toward and wore effective in planning for their needs* 

After considerable reading, I came to the conclusion that the best way 
for me to reach my goals was to look carefully at specific children, concen- 
trating on areas of reading and math. I planned to study a group of five- 
year-olds who would be in my classroom again the following year, so that I 
could observe their development over two years. 

First I went over toy classroom notes about each child, looking for spe- 
cific behaviors that related to reading abilities and writing up these obser- 
vations. This was inspired by remarks in Jansky and de Hirsch, Preventing 
Reading Failure (1972) , that observations by classroom teachers are io^rtant 
predictors of young children's success or failure in reading. I was also 
intrigued by the book's suggestions for informal, diagnostic tests to isolate 
reading abilities. I therefore followed those guidelines in making up siii^le 
reading checks I could use individually in my classroom, in preparing these 
checks, I consulted our school's read 'Jig specialist, Wendy Barnes, %^ was 
most helpful with practical suggestions for devising, administering, and 
scoring them. The abilities I wanted to measuie were oral language, visua l 
discrimination and perception, and pattern memory. 

Oral language , which involves spoken-language ability as well as the 
ability to retrieve names and use categories, was checked by asking the child 
to tell a story based on picture cards {see Appendix A for detailed descrip- 
tions of all the checks); to name a series of pictures; to name several cate- 
gories; and to repeat increasingly difficult sentences after me. 

VisuQ-motor skill , or eye-hand coordination, was checked by using the 
first six Bender Motor Gestalt cards and by noting how the child used a pen- 
cil and wrote his n£uae. 

Auditory discrimination and perception , the abilities to hear similari- 
ties and differences and to gain meaning from them, were checked by having 
the child repeat sentences, repeat tapped patterns, and by other tasks re- 
quiring sound discrimination and blending. 

Visual discrimination and perception , the abilities to see similarities 
and differences and to gain meaning from them, were checked by using ditto 
sheets requiring word-matching and nonsense-%#ord-matching, then by seeing if 
a child could recognize two words taught by sight. 

Pat, zsn memory , which overlaps visual and auditory activities, included 
all the checks requiring recall (blending, word recognition, sound discrimina- 
tion) . 
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AII of this was followed by additional observations about the child's 
ability to listen ^ to understand directions, to concentrate r and to work 
independently . 



How the Reading Checks Were Administered 

I gave all the reading checks informally during afterzKK>ns in Kay when 
the children were otherwise engaged in free play. (I had already completed 
reading predictions based on classroom observations •} We used a secluded 
table in our classroom where we could work wichout interruptions. I pre- 
pared one check carefully and then gave it to each of the children involved* 
I chose a child who was temporarily unengaged and said, "I have something 
to do with you* It only takes a couple of minutes." 

After several of these sessions, the children began to find this amusing 
and said, "Are we going to do another of your one-minute games?" They all 
seemed to enjoy the checks and, if the word got around that I had a new one 
ready, they had to be discouraged from lining up for a turn. Other children 
in the class asked to do some, too, so I made np extra sheets for then. All 
the children vrho were tested concentrated well at these tasks. I don't re- 
member their ever asking how they did, and I never showed any completed 
checks to other children, so there was no cos^p2Lrison* In fact, there seemed 
to be no concern with any judgments about their performance* Rather, they 
concentrated on the task at hand — partly due, perhaps, to lack of ea^hasis 
on competition and coi&parison in the classroom in general, and partly to the 
"trying a new game" approach I used. 

Since all of the checks are very short (none taking more tham a few 
minutes) , 'i can administer several to one child at a time, without eating 
appreciaibly into classroom time. This is especially a help when there are 
other children I feel I need more information about — particularly newcomers 
in the six- or seven-year-old groups. 

During June, vhen I had completed the checks, I went over the results 
witl* Wendy Barnes. We looked at each child's strengths and %feaknesses and 
decided to use gross scores of "high," "a^diuai," end "low" (see Appendix A) 
to indicate the patterns of these eJ^ilities. 

One check that I administereci poorly was "tapped patterns" — poorly, be- 
cause no onu scored well on it, even though in similar classroom activities, 
such as copying clapping patterns, some cnildr«fi excel* I think that in the 
"tapped patterns" I didn't stress the differences between loud and soft enough. 

Another sidelight on the checks was my personal involvement. I knew I 
had certain e3Q)ectations for certain children* Therefore, I %ms scrupulous 
in presenting the checks in identical ways, and in refraining as far as pos- 
sible from any comments. I wls rerarded with some surprising results: one 
child whom I expected to do extremely poorly did astonishingly well; another 
whom I expected to excel did only fair %#ork. 
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BEGINNING MATH IN AN OPEN CLASSROOM 



Observing children in my Aixed-ages classroosi as they begin to explore 
mathematical relationships is a continual learning experience for me. As I 
watch five-r six-, and seven-year-olds using materials to count, sort, meas- 
ure, and make comparisons, I realize that previous experience can be a 
powerful factor, and that the ages at which ha>ic math concepts seem to be 
formed vary considerably* 

I have discarded many preconceived notions about "teaching" nathematics 
in favor of presenting opportunities for children to discover relationships 
largely on their own. The wrd "discovery" has become a key one for me as 
I have watched children learn through their own experiences and their own 
discoveries. Each child gradually puts together concepts to order his mrld. 
He becomes increasingly able to think logically and to explore relationships. 
He does all this at his own rate of speed. Although teachers and parents can 
provide stimulation and even try to teach a child concepts, he has to arrive 
at these himself when he is ready to assimilate a new idea into the framework 
he has slowly been developing. Therefore, I have tried to beccHme increasing- 
ly aware of each child's stage of readiness and to be on the lookout for 
opportunities to help children make connections and sort out relationships 
appropriate to that stage. 

An i!!Q>ortant part of ay role is preparing the classroom setting, taking 
cues from children's interest in gathering materials for independent "hands- 
on" exploration — a collection of shells that can be counted, classified, or 
ordered by size over a period of days, for example. Ihe vital ingredient 
that makes this process work is the children's own curiosity and enthusiasm 
atbout doing and learning new things. It texids to have a pattern: first, a 
lot of manipulation or "messing around"; next, realizing sonse of the relation 
ships or concepts .".nvolved; then, using the material in a aiore structured way 
but still in free play; and last, usxn? the material to solve particxilar prob 
lems. Each of these stages is important and seems to provide a necessary 
framework for the next. 



Examples of different stages are shown in the use of the pan balance, 
with ii^ich the children experiment freely. How it works is something of a 
mystery to some children- I have seen a five-year-old who %*as haphazardly 
piling up an assortment of acorns, pebbles, and bits of styrofoam announce 
triumphantly that she has madi it "balance." I look more closely and see 
that she has piled several blocks xinder the pans to keep them from tilting 
(a randomness not unusual for a beginning stage) . At a later stage, the 
child will play with the balance, still piling on lots of things, but adding 
or removing objects in such a way as to keep the balance beam level. She has 
learned a lot about weight and balance on her c%m. Later, she may want to 
use the balamce to weigh our gerbil, finding that it weighs as much as two 
erasers. The next year, she may use it to work out how many ounces a pint 
of water weighs, subtracting the weight of the container from the total. 

-10- 
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A recent episode combined several stages of unde7.standing* A group of 
five-, six-r and seven-year-olds spontaneously decided that they wanted to 
find out how many Unifix cubes there were in a box. They gave up coimting 
by ones and tried counting by groups of 15, then 20. Both were too diffi- 
cult. They finally settled on group-.-'^^f 10 and mxde these piles all over 
a big table. They kept losing track of how many piles they had counted, so 
they numbered bits of paper and placed one beside each group, arriving at 
37. some children had helped aake piles of 10; others helped count and num- 
ber the piles; a couple more went on to figure out "Thirty 9roups of 10 are 
300. Seven groups of 10 are 70. We have 370 cubes." 

The youngest children like to count out the cups for milk, Mtching 
the number with the attendance tags. If the supply nms short, they figure 
out how many more cups I should get them. Or they may choose to measure a 
carefully nuirtured seedling with bits of ribbon, to be pasted in a scrap- 
book, or to sort a jumble of beads, petoles, and coimters in the housekeeping 
comer into different containers for "siQ>per." 

Other sorting au*d classifying activities can be stiwilated by bringing 
in new materials and displaying them in a central place. I recently col- 
lected a large box of wood scraps and suggested that a group of five inter- 
ested children find out how many ways they oould sort the scraps. They made 
piles of rough, sacx>th, large, small, heavy, light, thick, thin, long, short, 
dark-colored, and light-colored pieces. This caused animated conversation 
about who should collect a smooth piece that was also heavy and thick, or 
^ere to place a short dark-colored piece. When they had decided how they 
wanted to combine their sets, we made labels for each pile and discussed 
soxae of the other ways they could have done the sorting* 

This particular activity progressed into carpentry^ I asked children 
to draw a plan before building. I was struck by the differeiKre in various 
children's ability to concOTtualize and draw a plan, and was also struck by 
the fact that the children did block-building, constructions, tangrams, 
or clay were much better able tc^ present a coherent plan with a sense of 
spatial relationships than the children *rtK> avoided those areas. 

Carpentry makes practical use of measurement, but many other kinds of 
neasuresaent go on constantly in our classroom. JRulers, tape measures, trun- 
dle %^eels, graduated containers, measuring cups and spoons are all available. 
The water and sand trays are sites of busy, voluntary activities that gener- 
ate much conversation about aunounts: "My jar holds more than yours does." 
"No it doesn't, because mine's fatter." "Let's measure and see." Cooking, 
a popular activity, is splendid for clearing up misconceptions about fractions 
because it tastes so awful if you make a mistake ("Is 1/4 cup one of four 
cups?") . Cooking also involves counting: if you have one pan of 11 cookies 
and another with 13, will there be enough for each child in the class to have 
one? Measuring one another* s height is a periodic concern. Big sheets of 
paper on the %*all work %iell to record heights. {"I'm taller than Susan but 
shorter than Jerry." "I'm exactly 3 feet 2^1/2 inches!") 

Many children becosie enthusiastic about estimating and checking out 
their answers by using all kijxis of measur&aent. Younger children may guess 
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that Uie rug is as long as 10 books, then measure and find out that their 
answer differs from that of a friend who used different books. I often 
make little blank books for children to write or draw their answers in; some 
children will fill up whole books with probl^ns such as "I guess the pitcher 
holds 5 cups. I measured and it was 9." I encourage children to estimate 
first whenever possible, even problems in simple arithmetic, not only to en- 
courage them to think, but also as a check, as they begin to think more 
logically, on the reasonableness of their answers* 

Building towers with Cuisenaire rods is also popular. Younger children 
start with small, irregular "houses"; more experienced builders construct 
precisely graduated towers. In the process they learn the mathematical re- 
lationship of the pieces: which ones are longer and how much longer, which 
are shorter, how many of color rods will match an orange one, and so on. 

When I introduce more formal strategies to small groi:^ of children for using 
rods in addition, subtraction, multiplication, division, and fractions, they 
are usually picked up quickly and are frequently used for individual problem- 
solving, such as adding up long game scores. Some six- and seven-year-olds 
who have built up basic number concepts enjoy doing "missing numdt>er'' problems. 




"I am measuring how many cupfuls the tube is. I think ?.t is 3 cupfuls." 

{Age 7) 
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using rods to check their answers and often using their own individual 
notation to record their work* I try not to hurry this process, as I 
believe the doing is much more important than the recording. 

Some c'.iildren need to spend most of their time in the lovrer school 
working with materials before they are ready to use abstract symbols. As 
the need arises, or as the child's readiness and curiosity dictate, I in- 
troduce conventional mathematical symbols. Blank books are available for 
children to write their own problems in, using drawings, color codes, or 
numbers. The child who can make up and solve simple problems such as 
5 ^- [J = 12, or (7j -6=7, has a good grasp of beginning number relation- 
ships. The combination of free play and experimenting, with ray help when 
a child seems ready for a new step, runs through much of our math work. 



Many other spontaneous activities involving math take place in our class- 
room, froR making scale murals of aninals to playing "store." Playing -store," 
which is always organized by the children with only occasional help from me, 
usually involves writing out prices for the product (perhaps for pretzels 
the children have made) ; setting up a bank with paper agoney and "checks" for 
children to sign in order to draw out cash; and paying for the product and 
then counting up ail the proceeds at the end. We can spend an entire morning 
doing this, with most of the children participating. 

A variety of board gauaes in our room provides excellent practice in 
arithmetic* The simpler ones involve direct matchiag of a dice throw with 
moves on a board; more complex games, such as Monopoly, require a good deal 
of adding and subtracting, l^ie children use the gaiaes entirely independently, 
with those wno know a game teaching it to others. 

An endless nuxaber of mathematical activities, most of which result from 
the children's own interests and curiosity, seem to be threaded into our day. 
I try to foster this by providing setups that stimulate experimentation; by 
asking questions about how things %#ork? by suggesting extensions of an activ- 
ity, such as making a graph out of all the strips of ribbon used to measure 
a plant over a month. I also try to keep careful anecdotal notes about each 
child's use of games and materials to give roe an over-all picture of what 
his nuzRber concepts are and in what directions he may need to be steered. 



Notes on the Math Checks 

If one believes that it is inappropriate to teach young children by rote, 
then it is also inappropriate to check their mathematical ability by tests 
using number facts. The only math tests I could find depended on these. I 
was more interested in finding out soaething about how five-year-olds ap- 
proached or solved problems, what logical concepts they had formed, and what 
their idea of number was. 

Using a Nuffield Math»atics Project booklet. Checking Up 1, which con- 
tains excellent ideas, I adapted some of its activities in order to check 
concepts of matching, counting, and seriation. 
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The first check involved using counters in various counting and trad- 
ing activities (see Appendix B for detailed descriptions) to ascertain what 
the child's notion of one-to-one correspondence and conservation of number 
vas at five years, i also used activities involving the terms -more than" 
and "less than," which are essentially operations performed on another 
number* 

I also included tasks requiring a different kind of ability—that of 
spatial organization and discrimination — parquetry cards and tangram cards. 
Here the children manipulated geometric shapes and needed an awareness of 
the properties of these shapes and of their relation to the design in order 
to fit them together* 

Another task suggested by classroom use was solving problems on the 
math balance y which was a new experience for these five-yeaur-olds. Here 
the child needed to understand the concept of balancing. I was pairticu- 
larly interested in observing several things in his problem-solving: 
(1) Could he solve the problem on the first try? (2) If not, did he raDve 
in the right direction? (3) Did he resort to trial and error and then 
nove in the right direction , or were his efforts random, with no concept 
of how to move the weights? 

I also checked the children on their concept of the conservation of 
continuou s quantities , i used Piagefs well-known setup of pouring liquid 
into containers of differing shapes or sizes to find out %rfiether the child- 
ren could grasp the permanence of the whole, or whether they thought the 
quantity changed if the number or size of the containers changed • 

Checks involving classification and class inclusion %#ere also based on 
Piaget's experiments. I adapted these from experiments in Piaget, The Child's 
Conception of Number (1965), and Inhelder and Piaget, The Early Growth of 
Logic in the Child (1969). Piagefs theories about class inclusion particu- 
larly interested me, not only because of what they indicated about the growth 
of the child's logical thought, but also because of the ii^lications for 
teaching arithmetic. Piaget considers addition to be an operation that can- 
not really be understood until the concept of class inclusion is obtained. 
The child who is unable to grasp class mciusio** is having conservation dif-- 
ficulties similar to those of the child who lacks the notion of conservation 
of continuous quantities or number. The %ihole no longer exists when it is 
broken up into parts; the idea of the total class is lost %*en the parts 
are considered. The child has not yet attained the ability to thi*\k 
"reversibly." 

For the first class-inclusion check, I made a set of cards portraying 
four boys and three girls, and asked the children whether there were more 
children or more boys. (Before doing this, I borrowed Piaget 's idea for a 
check to see whether the children understood the terms ••some'' and "all- so 
that, if possible, language difficulties wouldn't affect their understanding.) 
The child who was able to include thp subsets of boys and girls in the wider 
set of children was using the concept of class inclusion. This %ias a simple 
experiment, perhaps because the words -boys,^^ "girls,- and "children" are so 
familiar. Also, the connection of boys and girls being children is a very 
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direct one; o!ie perceives simultaneously that an individual is both a boy 
(or girl) and a child. 

Next I did an experiment using nine orange and three blue wooden beads # 
and asked whether there were svDre %#ooden or laore orange beads. All the 
children agreed that all the beads were wooden (the wider class) but %^re 
convinced that there were more orange than wooden beads, because what they 
saw were orange and blue beads. It was too much for these five-year-olds to 
hold the whole class in their minds while considering the pcurts. 

Experiments with class inclusion have practical implications for the 
classroom teacher. Consider the difficulty of learning addition and subtrac- 
tion if you cannot include the parts in the %^le. If a child is consider- 
ing a set of seven objects composed of four objects of one kind and three 
objects of amother, and he can only compare the four objects with the three 
objects, then how can a teacher make addition meaningfxil? It seans as if it 
can only be taught by rote at this point, which is not only a waste of time 
but a way of leading to confusion in the child's mind. If the child doesn't 
have the mental structures that make cense out of the information, he %ion't 




"We are playing with colored inch cubes and design cards.** (Age 7) 
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see the relationships^ even though he may meiiK)ri2e addition and subtraction 
facts and repeat them without uiiderstanding. 



When it came to evaluating the children's work, I discarded the idea of 
using "poor," "fair," and "good" in favor of a developmental description. 
I was drawn to Piaget's "stages" as a guideline (Piaget, 1965) • There are 
two factors to consider here. The first is that the child passes sequenti- 
ally through each stage in developing a concept (such as conservation of 
number) . The second is that there seems to be some variation in developing 
different concepts, so that one child may attain the concept of class inclu- 
sion while using a purely perceptual approach to conservation of discontinu- 
ous quantities, while another will gain the idea of permanence of continuous 
quantity but be unable to include the parts in the whole in class-inclusion 
tasks. Furthermore, as new concepts are encountered (even by adults), one 
often needs to go through the process of assimilating data and adjusting 
one's frame of reference so that they may become useful concepts. Thus, 
Piaget*s stages, which seem to me a continuous, spiral process as the child 
develops, are not judgmental, but only indicate where he is at present in 
his logical thinking. 

The first stage is known as the "preoperational period," the first part 
of which is called "preconceptuaa." It is characterized by the child's de- 
pendence on perception: a pile of stones has more in it than a pile of bews 
"because it looks bigger." It is also characterized by inflexibility and 
irreversibility of thought, as shown in the experiment with %«ooden beads. 
The child feels that, if he has mentally used up the orange beads as a set, 
they are no longer available as part of the larger set of wooden beads. 

Piaget describe^ the second part of the preoperationcil stage as bein 
intuitive. Here children rely on trial and error as well as inttiition to 
arrive at their conclusions. Toward the end of this period a transitional 
stage that is an optimal one for teaching in a number of areas occurs: the 
child is in a state of disequilibrium, partly relying on appearances but 
ready to reconcile these with what he knows, sure at moments about a problem, 
confused or guessing at random, moments later, with the same task. If the 
teacher presents appropriate materials or setups (such as the water or sand 
try with different-shaped containers) and focuses the child's exper" mentation 
with appropriate questions ("How can you prove to me that this holds more?"), 
the child is ready to discover the relationships involved. It is important 
to remember that a child may be ready for one concept but not for another. 
The teacher should constantly be on the lookout for clues tc this. 

The third stage is that of concrete operations. Here the child relies 
on what is logically necessary, not on what he sees. His discoveries are im- 
mediate, there is no hesitation in his conclusions. He can al^ yi^'e reasons 
for his conclusions. The child can now think reversibly. He can consider 
the beads as orange at one time and wooden at another, or as orange and 
vrooden* Piaget says, "What characterizes deduction is precisely the capacity 
to construct all possible combinations by returning every time to the starting 
point, and then comparing them as if they %^re present simultaneously in the 
mind ' (1965, p. 178) . Altlwugh the child is capable of simple abstract 
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thinking at this stage, he st.Ul often relies on and benefits from using 
materials, as the word "concrete" implies. 

I did not decide to use Piaget's stages for evaluating my math checks 
until I had given all the checks. There was so much variation in each 
child's perform£mce that a developmental description seemed the only valid 
way to assess the results. 



How the Math Checks Were Administere d 

I gave the math checks individually to the children in our classroom 
during the late spring. I chose times when most of the children %*erft out of 
the room, perhaps at sports or folk-dancing. We used a screened-off corner 
so that the child cuid I could work quietly without being interrupted, ob- 
served, or overheard by other children. Because we approached the checks in 
a relaxed way, the children viewed them as interesting tasks. If a child ap- 
peared to be tired or wasn't concentrating for some reason, I repeated the 
same check another day (usually with markedly similar results) . 

I prepared by vnriting out careful instructions for myself, including how 
to phrase my questions so that exactly the same words would be used for each 
child. Next, I tried out the checks on my family, who helpfully criticized 
any ambiguities of language or what they felt were "leading" questions. My 
next step was to try the checks with a few children from another class at 
school, using a tape recorder. I played these tapes to a colleague familiar 
with Piagetian research, who felt that the questions were sufficiently clear 
and objective. 

Before checking the c^iildren in my own class, I made up a diagnostic 
she-^t for each task so that a child's responses or activities could be quick-- 
ly recorded. I continued to use a tape recorder for all the checks that re- 
quired verbal responses, not only so that I could relisten to the child's 
answers at leisure in case I had missed a clue, but also to double check for 
lack of objectivity in my own questioning. 

As with the reading checks, I was very much aware that a teacher's 
expectations can color the outcome. However, I had no particular investment 
in hckving one child perform more competently than another. I was simply inter- 
ested in finding out more about each child so that I could teach him in the 
most realistic way possible. 
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FIVE CHILDREN: CASE STUDIES 




BARBAR A 

(5 years, 6 months) 



Reading Predictions Based on Classroom Observations 

Barbara will be interesting to follow because, at the age of five, she 
appears to be so entirely capable. She feels positive about herself and com- 
fortable with both children and adults. She is independent, but asks for 
information or materials when she needs them. She concentrates well and will 
stick at a difficult problem for long periods of time, with no apparent 
anxiety — simply in an effort to work it out. On the other hand, she paces 
herself well, and if she has vrorked on a project several days running she 
will decide, "I don't want to do that any more," in a definite way. She fol- 
lows directions vrell and expresses herself easily with a good vocabulary. 

Barbara shows good auditory discrimination, as evidenced in identifying 
soiinds and rhyming words. She learns words to songs easily and shows a good 
rhythmic sense in her clapping. Her visual discrimination is fine, and she 
has no trouble identifying similar symbols and letters. Her directional 
sense is well-developed. 

During the yecu:, Barbara has been continxiously involved in prereading 
activities that involve auditory and visual discrimination as well as numer- 
ous projects involving spatial relationships and manual control. This spring, 
she has begun to practice writing lower-case letters and working out simple 
three-letter blends using the short a^. She is not highly motivated, but she 
enjoys the activity and retains it well. 

I expect Barbara to learn to read and write easily and comfortably; 
maybe not rapidly, but securely. I think she needs to have her skills taught 
regularly at this time. Since she works well in a group, perhaps a group 
having similar needs can be formed in the fall after rechecking takes place. 



Diagnosis and Recommended Learning 
Strategies Based on the Reading Check? 

Barbara did outstanding work in most of the reading checks. Her oral- 
language aUbilities wre uniformly high, with the exception of the sentence- 
memory check, v^ich rated a "fair" plus (just missing "good" by the omission 
of one word and the repetition of another). 

Auditory discrimination included two "fair" ratings: tapped patterns and 
sentence memory, again. Blending and sound discrimination were high. 

Pattern memory was very good, and so was visuo-motor organization. 
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Barbara's storytelling in the oral-language-level check was concise, 
well-'constructed, and demonstrated a good vocabulary. Her Bender Motor 
Gestalt designs displayed a fine use o£ space. 

Barbara was the only child checked who answered the question "What is 
reading?" in a way that noted the correspondence between written and spoken 
words: "There are words, and you look at them and guess what thoy say." 

The second part of the readi**- checks — the additional observations — 
confirmed the data collected on the first part. Barbara rated high in all 
areas. 

Barbara is a child who is comfortcible, capcUble and motivated to learn. 
A plan for her should include opportunities for a considerable aiiount of 
independent work, since she is clearly able to do this. When I say "plan," 
this is expressing it too strongly. What I expect is that she will be 
excited about learning to read and will seek oat ways on her own to increase 
her knowledge. My part should therefore be to foster her initiative by 
helping her with the tools and skills she needs at appropriate times. 

Barbara knows her short-vowel and consonant sounds and has begun to 
combine them into words. She has also learned to form many lower-case 
letters. It would help her to know how to form all the lower-case letters 
amd to increase her blending skill by introducing consonwt blends and di- 
graphs by means of teacher dictation, v^ich encourages her to figure out the 
sound-symbol relationships herself. Barbara would also benefit from intro- 
duction of common sight words she is apt to need for reading and writing, 
which could be done in a group of two or three other children who need in- 
struction in similar areas. (Such groups as this, formed for a particular 
reason, should be disbanded v^en the skills are achieved or perhaps re-formed, 
with different members, for a different purpose later on. The group's dura- 
tion would depend entirely on the pace of its members, and if the spread of 
abilities became too wide, there should also be interim regroupings.) 

Barbara is intrigued by books, and she will undoubtedly enjoy reading 
aloud as her skills increase. I will arrange opportunities for her to do 
this with older children, and sometimes with me. In addition, she will prob- 
eibly read to herself. By spot-checking her reading, I will be able to see 
how her fluency and voccd^ulary are progressing and whether the books she 
selects herself are too hard or too easy. (Beginning readers are likely to 
choose books on th^ir own level, so this seldom seems to happen •} 

Barbara has enjoyed dictating her own stories and should soon be able 
to begin writing her own sijnple stories. She can keep a list of the words 
that she needs to ask for and review them to add to her sight vocabulary. 
Eventually she can make her own "dictionary" of words she needs and use it 
to refer to in writing her stories. I expect she will like to read her 
str^ries aloud to other children during our discussion times. 

Barbara can also be encouraged to extend her records of other work done 
in the classroom from pictorial or dictated information to include some 
writing on her own. Persistent and not dismayed by difficulties, she should 
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make fine progress in this area, which will contribute, in turn, to her 
reading skills. 



Math Checks 

^* One'-to-one correspondence and conservation of number , Barbara made 
a second pile the same nximber as mine (12) by matching. No counting. When 
I moved the pile around, she said it was still the same. When I put the 
piles out of sight in boxes, she knew they were still the Scune. 

When we played "store" and traded coins for objects, she knew we 
each had the same aunount. Next time I traded six of my nine coins and asked 
her how many I had left in my hand. "Five." "How many did I start with?" 
"Nine, so ycu should have four left because I counted." After trading nine 
coins for nine objects, she knew she could buy back the objects "because one 
coin bought one thing at a time." 

In the last check, she matched pile B to my pile (A) side by side. 
Next, she matched pile B to pile C in the Scune way. When I asked if pile A 
and pile C contained the Scune or different cunounts, she said, "Yes, I think 
they are the same because you never took ciny thing away from them after I 
fixed them." She then checked this by matching. 

Barbara never counted during any of the above. However, when I 
asked how many there were in pile A, she counted quickly amd accurately. 

2. More them, less than . Barbara had no difficulty with this, telling 
me that three more than four was seven, and two less than 10 was eight. 

3. Seriation . Barbara started to order the strings of differing lengths 
by using a baseline. She took them one at a time, matching the length from 
shortest to longest. About halfway through she got mixed up amd started a 
second time. This time she didn't use a baseline but did order the strings 
correctly. She had one left over, which she fitted in hastily amd incorrectly. 

4. Conservation of continuous quantities . We started with two identical 
glasses of water. Barbara poured hers into a low, wide jar and told me, "We 
have the saune amount, but yours is taller amd nine is fatter." She poured it 
back into the glass, then poured it out again into three small glasses. "We 
still have the saune amount, but mine is in separate things." 

5. Classification amd class inclusion . Barbara had no difficulty with 
the terms "same" and "all" in the check using pattern pieces. 

In the check using cards of four boys and three girls, she sorted 
all the boys together, then all the girls, and told me, "There aore more child- 
ren (than boys) because there's seven children and four boys, I arranged chem 
like a sculpture. 

The next check involved nine orange and three blue wooden beads* 
Barbara was not able to apply the idea of class inclusion here, and so she 
thought there were more oratnge beads tham wooden beads. 

6. Parc^uetry cards and tangram cards . Barbara showed a good grasp of 
the spatial relationships involved. She worked quickly and with concentration, 
systematically fitting the pieces to the designs. 
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She also worked well fitting the tangram pieces to the design cards* 
She said, as she did this, "Two of the same shape; no, I need a bigger one** 
On card 6 she kept getting close to a solution, but didn't see what to do. 
Finally she said, "Maybe if I turn the card around I can do it." And she did* 
f She then worked quickly through card 8. 

7. Math balance * Barbara was successful in the first two checks using 
the Epath balance. She quickly matched one weight on her side to the one on 
mine, then next placed one weight to balance my two weights* 

On the third check she resorted to trial and error to balance my 
one weight with two on her side* However, she solved this fairly quickly. 
I asked her to do it again; this time, she couldn't hold on to the idea of 
how to move and so resorted to random placing of weights. 

Evaluation and Suggestions for 

Learning Strategies Based on the Math Checks 

Barbara seemed to be in the stage of concrete operations in alraost all 
the checks* She was the youngest child to do the raat:i checks, which indi- 
cates that other factors besides age are involved in the developiaent of 
concepts . 

In the activities used to check one-to-one correspondence and conser- 
vation of number, Barbara solved all the problems by matching. She felt no 
need to count to corroborate the sameness of the acxjunts. However, when I 
asked her to ccunt, she did so quickly and easily. She also d^* well with 
problems involving "more than** and "less than*" She appeared to have a fir«i 
notion of conservation of number in all the tasks* 

Barbara also showed a good understanding of ordering in etrranging the 
strings, she had the idea of a baseline, and though she didn't fellow 
through on this she displayed a grasp of the problem* Her inacctiracy in 
placing the leftover string seemed mainly due to haste, since she had placed 
the ochers systematically. (It would have been a good idea to check this by 
having her add an additional string.) 

Barbara was one of the two children who grasped the concept of conserva- 
tion of continuous quantities, she was firm about the amounts routining the 
same, regardless of the containers, and was able to give good reasons: "Yours 
is taller and mine is fatter." Thus, she balanced out the perceptual differ- 
ences* 

Barbara also had no difficulty with the concept of class inclusion in 
the experiment involving cards of boys and girls. She knew there %#ere more 
children than boys, and again offered am explanation: "There's seven child- 
ren and four boys." 

The check involving wooden beads was more difficult, and Barbara was 
unable to apply the concept of class inclusion here. 

Barbara did well with the design cards. She %#orked in a systematic way. 
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and when she got stuck she had the ingenuity to turn the card around for a 
new approach. She displayed a good sense o£ spatial relationships in her 
approach. 

Barbara solved the first two problems on the nath bdJ.ance quickly. She 
knew which direction to laove in to nake the beam beJance. On the last check, 
she becaM confused and lost the idea of how to aove* 

All these checks reve2tl a developing ability to think logically and to 
solve problems involving relationships. Barbara seens ready to use struc^ 
tured naterials appropriate for children in the stage of concrete operations. 
She still needs to aanipulate materials freely and have tiaie to experiment, 
but activities such as chip*trading in various bases, the 10' s gase, and 
other aath gases will challenge her. Once she has learned how to play these, 
she can use thes on her own. I would also like to start her using Cuisenaire 
xods, first in sii^le sorting and matching activities, next with movable nuai- 
ber values, to express nunber relationships. Barbara oould also work on 
activities iising pattern blocks and attribute blocks. Measuring projects 
would be appropriate, starting with her own units of aeasuresent and wving 
to standard neasures later on. 

When Barbara becomes interested in recording, she can write her answers 
in siaple sentences or picturei^. Next, she can begin to use syabols stich as 
the signs for "greater than** and "less than" or arrows suggesting operations. 
As the need arises, she can learn the signs for addition and subtraction* 
However, I think this should be preceded by a great deal of practical sath 
and oral coaptation, such as occur in daily clao^rooM activities and gases. 



One Year Later 

T%.e reading and sath checks were accurate predictors of Barbara**: :le- 
velopnent this year. She has nade large strides in all areas, working largely 
on her own. Her curiosity and persistence have led her to explore nany 
materials and activities in surprising depth, and she has been interested in 
following through on new angles i^en I have suggested extensions of her work. 
One exas^le is her plant study. Barbaira planted and tended her seed, %n:ote 
a daily journal describing its growth, with acctirate pictures, wrote a story 
about it, atnd then (at ay suggestion) nade a graph of the aeasiur»encs she 
had voluntarily recorded over the past month. 

Barbara's reading skill junped ahead during the stmer, ai^parently all 
through her ovm efforts, for she returned to school reading beginner books 
with ease. I practiced handwriting with her, reviewing the work %re had done 
the previous spring and showing her all the other lower-case letters. She 
picked this up quickly. I %#ent over short-vowel wrds with her, through dic- 
tation, so that she %#ould blend and write them by herself. I then rapidly 
introduced consonant blends, a few vowel combinations, and some basic sight 
words to her, Bari>ara incorporated these isaaediately into story-writing, 
one of her favorite activities. I stade her a personal dictionary %fith blank 
pages so that she could ask for words when she needed thea. At various inter- 
vals, %#hcn she seenied ready, I showed her new spelling patterns, such as 
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siient-e words, which she then integrated into her writing* Much of 
Barbara's %#riting is phonetic; her acquisition of sight words can't keep 
up with her enthusiasm for writing ("thingkr*" "nitCr" and •'wawk" being 
recent examples) • Barbara also continues to read, moving on to core and 
siore difficult books* Note from December: ''Barbara reads to herself often 
for her own enjoyment* She also likes to read aloud to her friends* Her 
writing is fluent and ixaaginative * " 

Barbara has also been interested in usinv a variety of oath materials* 
She has learned the chip-trading game (she is able to do direct trading in 
groi^) and likes to play it* She has often used the sand and water trays, 
aeasxuring with various utensils* She has played the "lO's game" and other 
games that involve computation with coBa>etence* She has recorded her work 
with the pan balance and has done several measuring projects* Barbara has 
especially liked using the Cuisenaire rods and, atter becoming faihiiiar %n.th 
them through games, began to use symbols as a shortcut for recording her pat- 
terns* Since she seemed quite clear about the use of symbols, I showed her 
"aiissing number"* problems in addition and subtraction, using the rods. She 
now writes problems for herself and enjoys solving then %d.th rods* 

I checked Barbara in Maurch on various conservation tasks* She was opera- 
tional in the class-inclusion check inmlving wooden besds, in conservation 
of l&igth, and in conservation of continuous quantities, ai^ tias transitional 
in conservation of area* 

My challenge with Barbara is to provide enough fresh classrooa stimuli 
to engage her curiosity, to suggest projects that will trigger her interest, 
and to help her vith skills at appropriate times* 



BILL 

{5 yeaurs, 10 rsonths) 



Reading Predictions Based on ClassroogR (Maservations 

Bill has spent most of his energies this year wa«"ching %diat older boys 
azf£ d:>ing aitd trying to copy them* He is capable of mrking hard and concen- 
trating Mil at a task, but he won't get involved unless he sees older boys 
doing it first* He is generally tense and very shy and quiet* He has a 
very limited vocabulary, seldom talks, and never uses full sentences* He 
also speaks with a lisp, which may have sometning to do with his slow progress 
in learning letter sounds* 

Ke now knows many consonant sounds and may know more than I think he does, 
because %dien he is unsure of one he wn't venture an answer, even in a game 
situation* When asked to identify beginning sounds in a word, he sometimes 
gives end sounds* He is also unable to discriminate sounds in the middle of 
words (such as the a in "cian")* He can rhyme, ho%#ever* He also trie*; hard to 
learn the words to songs, but it isn't easy for him* In rhythmic clapping, 
he concentrates hard but only does fairly well* 



Bill likes building and shows good spatial sense, not only in his con* 
stnictions, but also in various parquetry and tangram designs. However, he 
presently has some directional probl«ns (which I suspect are due to iiwaa- 
tur.ity, not more cooiplex factors) • For exass^le, when asked to nake a circle 
in a given direction, he was totally unable to do 5x>« 

Bill is physically iiell-^eveloped, but his saall-oniscle control is in- 
xaatiire for a child his age* He holds scissors clumsily and cuts with dif~ 
ficulty* His drawings are extremely priadtive, and he has only recently 
begun to hold a pencil properly* 

Bill's visual discrimination seems noraal (he can match similar symbols, 
most times, and can distinguish a nurtf^er of letters), but agsdji, because of 
his shyness, l*m not sure to quite what extent. 

I expect that Bill will need sooe extra time in the fall for readiness 
activities, though he may be one of those children who do a lot of grx>wing up 
during the suaner* My hunch would be not to rush him, but to plan a variety 
of prcreading activities that will provide good groundwork. I think he is 
probably highly motivated and quit<3 det-^xmined, so that when he is ready he 
will make good progress. However, because he is shy and tense, I think it 
would be a crucial mistake to push him before he is thoroughly — perhaps even 
more than — ready* 



Diagnosis and Recommended Learning 
Strategics Based on the Reading Checks 

Several elements of Bill's oral language need help: his oral-language 
level (telling a story) is low, and in category names and sentence memry he 
is very poor. This ties in with Bill's classro<»& behavior: he seldom speaks , 
even with other children, and when he does he exhibits a very limited vocabu- 
lary and sentence structure, that is, he speaks in fragments, and only *rtien 
really necessary to convey an idea* Bill's inability to express himself 
verbally is constricting. When he is angry, for exaBR>le, he holds it all in 
until he bursts and then has to express it in sometimes violent and uncontrolled 
j^ysical action. This has iraproved during the year, as has his willingness to 
try to talk to me and the children. 

Bill also did poorly on blending, which appears to be primarily an '•udi* 
tory skill. However, since it involves saying the blend, and because speaking 
is a difficulty for Bill, I would tend to include this as a language disability, 
not necessarily an auditory one. This is borne out by the fact that Bill did 
very well cn ^le sound-discrimination test, a distinctly auditory task, where 
the only response necessary was "•yes,"' •"no," or even a nod or shake of the head. 

Bill had trouble with two of the checks for visual discrimination. He 
did well in word*matching, but not on the nonsense-word-matching, which appear 
to me to be very similar. However, if one looks at the numerical scores. Bill 
was within one point of a rating of "good- on the nonsense-%#ord-matchinq, and 
so I wuld be inclined to give him more credit on this item. 

Although Bill did not rate well on many of the checks, this is balanced. 
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in my opinion, by his persistence and motivation • He listens and follotis 
directions well, viorks with concentration and persistence at tasks that 
interest him (and even those that are teacher-directed and perhaps uncon- 
genial}, and, for a five-year-old, can sustain independent wrk well* 
Given these qualities, I think Bill will compensate for his other diffi- 
culties* He also seems imMture ir. socie ways: even though he has learned 
to control a pencil reasonably well, his drawings are those of a younqer 
child* He prefers l«irqe-muscle activities, srch as block-building and con- 
structions, to detailed work, and needs ti»e for a great deal of active play. 

So in our plan for Bill next fall, active play should have a large part 
because of the language implications (since oral language is his %#eakest 
area)* In forgetting himself in play with others. Bill will be more likely 
to talk freely and develop his vocabulary and ease of expression* Bill can 
also be encouraged to take part in dramatic play as an additional avenue to 
self-expression* For a child like Bill, chances in the open classroom for 
concinual conversation and interaction seem particularly important, together 
with the teacher's emphasis on explanations; "ilhat are you building?** "How 
fast do you think the marble will roll down the ramp?" *tfhat did you notice 
that %#as different about youx plant today?" 

Bill can also be encouraged to do more picture stories — drawing pictures 
in a book specially made for him and dictating something about the pictures* 
At first this will prcdt>ably be factuaJ. — "This is a boat"— %*dLch I or an older 
child write in his book for him, and %fhich he can try to read back if he 
wishes* With greater confidence and practice. Bill can later be urged to add 
details of color, action, perhaps even a story to be read to the entire class 
at discussion or sharing times, if he is willing, either by him or by me* 
Since Bill has seen other children do this, he nay come to enjoy this kind of 
group participation, which can be had with no frightening need to "talk" on 
his part* 

certain games will foster Bill's language development: cardgames (such 
as lotto) that involve asking for cards, pattern-block activities, and so on* 
Some can be played easily with other children* Others, like tlte pattern-block 
game, %^ich extends the child's vocabulary of shapes and spatial relationships 
("Place the yellow hexagon behind the red triangle") are best played with the 
teacher participating too* Phonics games, such as vowel lotto and consonant 
lotto, would also be useful, not only for their reading implications, but also 
for practice in articulation* 

Since the reading checks do not point out any oJ? Bill's particular 
strengths, I think his reading activities should cover a %^de range as we con- 
tinue to look for particular areas of success* Considering Bill's determina- 
tion and interest in learning to read, he seems ready for a few structured 
activities* (I would expect him to continue to pick up connections between 
the letters and their sounds, that is, consonant and short-vowel sounds, 
through the phonics games* Bill already knows his alphabet and most consonant 
sounds*) These activities can center, at the beginning, around carefully 
taught handwriting in a small group three or four times a %feek* We might be- 
gin with the formation of lower-case letters, together with their sounds* 
With Bill, it might br good to use a workbook that connects visual clues with 
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saying sounds and offers directional arrows for help in forming letters. (I 
am a strong believer in having children form letters correctly from the 
start, if possible, to avoid reversal problems and bad hai^its. This can 
only be done with lower-case letters for most children, since most parents 
have already taught capitaa letters.) If Bill enjoys this and does veil, we 
can go on to writing combinations of letters and blending them. Even though 
Bill did badly on the blending test, I want to work on this with him, because 
the only two words out of ten he did correctly %rere the two most difficult, 
the ones that split words into three parts: "c-a-t," and "b-i-g." I also 
plan to introduce simple sight words such as "%#as,'" "on," "the," and go on 
to others if Bill shows ability in this direction. 

I hesitate to go any farther in a plan for Bill* ^ hunch is that he 
shouldn't be hurried and that his own timetable and pace may differ from 
i^t I anticipate. I would prefer to wrJc along comfortably with him, seeing 
what strengths develop, and to take my timing from him. This will mean fre- 
quent reassessments during the fall period. 



Math Checks 

1. One-to-one correspondence and conservation of number. I gave Bill a 
pile of stones and asked him to make a pile of stones having the same number 
as a second pile of 12 cubes. First he counted randomly, counting one stone 
twice; on the second counting he war accurate. Next I asked, "Is there another 
way to know the piles are the same without counting?" He quickly placed each 
stone on top of each cxibe. 

Next I got out nine coins and a group of miscellaneous small objects 
for a "store." With him as storekeeper, I bought nine things, exchanging one 
coin for one object each tiase. I then removed the extra objects and asked, 
"Do you have as many coins as X have objects?" He had to line them up to an- 
s%fer. Then I took the nine coins (which %#e counted again) and bought six 
objects, and asked, "How many coins do you think I have left?" "Six coins." 
"I mean in my hand?" "Six." "How many did %#e start with?" "Mine." "So in 
my hand?" "Seven." "With all the money you have, can you buy all the objects 
I have?" (we had finished buying the remaining three); "Yes— 'cause first you 
bought all the things I had." 

With three sets of objects Bill equated A with B, then B with C. 
"This (A) is the same as this (C) because this (A) is the same as this (B), 
and this (B) is the same as this (C)." 

I did the trading of coins for objects again with Bill the next day, 
using a different set of objects, and he had no trouble telling me I had three 
left in my hand: "You have three in your hand because I haw six here." 

2. More than, less than . Bill did well with tiiis check, using numbers 
up to 10. 

3. Seriation . Bill found it hard to get started on tlie idea of arrang- 
ing strings (I avoided saying "according to size"), so I got out nesting cups 
to suggest the idea. He arranged them randomly: "I made a line." I finally 
suggested that he arrange Uiem according to size. He did this. Next he took 
the strings and ordered Uiese, without using a baseline. He placed each one 
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by trial and error, sometimes taking two or three tries. He thought some 
were the same length, even afrer measuring. Finally he finished, saying, 
-They're in a line, from little pieces first, then a bigger, then a bigger." 

4. conservation of continuous quantities . We started with two iden- 
tical glasses filled with water — one for Bill, one for me. Bill verified 
that he amounts were the same, then poured his water into a vide jar. "We 
have the sane amount because first they were the same and I poured ail of 
mine in here." He poured it back into the glass, then poured his water out 
into three SJjRall glasses. "We still have the samo." Bill was confident in 
his answers, with no wavering in his understanding. 

5. Classxfication and class inclusion . Bill did well on the check in- 
volving the terms "some" and "all." He sort«:d the red and blue squares and 
red circles by shape, and he liad no trouble with such a question as "Are 
some of the squares blue or are all of them blue?" In the check using cards 
of three nearly identical girls and four nearly identical boys (as close as 
I could make them) , Bill sorted silently. In response to "Are there more 
children or more beys?" he answered, "itore boys." "Aren't the boys children?" 
"Yes, there are more children. But some are grownups." "Well, let's pretend 
they're all children." He counted again and rearranged the cards, with two 
boys as grownups. "There aire s^re children because there are two gromups." 

In the experiment involving wooden beads. Bill sorted out the nine 
orange beads and three blue beads and told me they were all made out of wood* 
When I asked, "Are there more wooden beads ox more orange beads?" he thought 
there were more orange. 

6. Parquetry cards and tangram cards . Bill constructed his parquetry 
designs carefully, with a good idea of spatial relationships. He worked for 
a long time. He seemed to be able to visualiste where the pieces sliould go. 
Bill was the only child checked who made the three-diocnsional cube designs 
standing up, in perspective. He was quite accurate in his constructions* 

Bill wrked quickly and confidently fitting the tangram pieces to the 
design cards. Tie did the first eight cards, then returned voluntarily to com- 
plete numbers 9 an i 10* He was the only child to complete aore than eight* 

7* Math balance * I did three successively more difficxilt tasks, using 
the math balance. 

Bill did well on the first one, idiich involved placing one weight on 
his side to balance the weight on my side. 

On the next check, I placed two weights on Biy side. He balanced this 
with one weight through considered trial and error, that is, he began at 1 and 
iaoved in the correct direction until it balanced* 

The third check involved utching my single %^i^t with two weights. 
Bill was unable to do this, although he started out by moving in the correct 
direction* 



Evaluation and Suggestions for 

Learning Strategies Based on the Math Checks 

Bill appeaors to be in a transitional stage in many of the checks — on the 
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verge of achieving operational concepts r but still using intuition and rely- 
ing on perception in siany areas. 

In counting activities. Bill has the idea of niatchin9 to find out 
whether he has che same amounts, but is unable to hold on to the idea of one- 
to-one correspondence r and after trading on a one-to-one basis he has to line 
the objects up to see if the amounts are equal. 

However, on a second trading he Jcnows that we have the same amount, 
"•Casise first you bought all the things I had." This inconsistency is a mark 
of the transitional stage; concepts are not firm, so can be used only in some 
situations and not others. 

Bill can do problems involving "more than** and "less than.** He used 
stones to wrk out his answers, and did these problems with accuracy and en- 
joyment. 

Bill had a difficult tisse getting the idea of ordering the strings. I*m 
not sure whether this was because he %#as afraid to be wrong or because of 
trouble in commnicating. When he got started, he ordered by trial and er- 
ror, -Little pieces first, then a bigger, then a bigger." 

I was surprised that Bill understood conservation of continuous quanti- 
ties. Ke WLS perfectly confident in his answers and could give reasons for 
them. Perhaps this is because he spent a lot of time last year at the sand 
and water tables, busily pouring from one container to another, or making 
sand molds (a fine illustration of conservation of volume) . This seems a 
good example of how using materistls can help a child form a concept. 

The next check, which involved a more abstract approach, %ras classifying 
the cards of boys and girls. Bill thought there *fere more boys than children. 
When I said they were all children, he shifted his classification to encompass 
this. He called two of the cards, grownups and said the rest were children, 
so that there were xaore children* I asked him to pretend that all the cards 
were children, but he was unable to change his classification or his point of 
view* (This inflexibility calls to mind a preoperational s>tage.) Bill %ras 
also unable to use the concept of class inclusion in the check involving 
wooden beads. 

Bill did unusually well using the parquetry designs and pieces. He 
%:orked with concentration and showed an awareness of spatial relationships. 
Once age^n, as the only child able to make the three-dimensional cube designs 
in perspective. Bill also completed more tangram cards than the other children 
who %fere ci ecked. 

Bill %iorked successfully with the math-balance problems. He understood 
the correct direction to move in to achieve a balance and used this concept 
systematically. He could not solve the last problem (a single weight versus 
t%#o weights) but he did continue to move in the right direction. Addition did 
not enter into Bill's procedure; it was based on his understanding of how 
balance beams vrork, which may stem from his interest in making constructions 
with movable parts. 
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These strengths of Bill's will make a good basis for his math work next 
fall* Ke can continue using tangram cards and will probably enjoy activities 
with pattern blocks, with his interest in building he might also like meas- 
uring projects, first using his own units of measurement and, later, standard 
measures. Carpentry might also be a fine activity for Bill- Problems to be 
solved at the sand and water tables, such as how many cups will fit into a 
quart container, can also be used* 

At the same time. Bill apparently needs more experience in one-to^ne 
correspondence. This can be worked into daily activities in a spontaneous 
wp.y by asking questions involving counting and comparisons with such struc- 
tural materials as Unifix cubes. Bill should also be encouraged to join 
sorting activities, which are a constant part of classroom life. (Besides 
enticing "setups," there is always the jumble of mixed materials ^o be separ- 
ated and counted.) Bill will also probably enjoy using other structural 
materials, such as the Cuisenaire rods. His introduction to rods might be 
matching, sorting, making "trains" of the same length, and so on, %d.th no 
use of numbers until he is secure in his basic concepts. 



One Year Later 

Bill seemed at home when he returned to school this fall, and as his 
self-confidence increased so did his willingness to express himself. 

Notes from November: "look part in several puppet sho%^. Spoke in 
them! lots of Lego and block obstruction, coupled with dramatic, verbal 
play. ':saught a five-year-old a new gsjne and explained it. is using language 
increasingly, especially in play situations." 

In my fall conference with Bill's parents, in response to their queries 
about Bill's reading, I explained that he needed more language development 
before he would be fully "ready" to read. Bill's father said that Bill is 
seldom able to finish a sentence at home: his older sister teases and inter- 
rupts, and his younger brother insists on getting attention. I suggested that 
the parents try to arrange times when one of them can be alone with Bill so 
that he can express himself without fear of interruption. Bill's father has 
done this, by doing such things as taking Bill off alone in the car to talk 
together. 

Bill has shown decided strengths in his math activities this year. He 
has voluntarily chosen to use many math materials: the balances, the 10" s 
game, Inch-by-Inch, Parcheesi, sand pendulum, and measuring activities, i 
did lots of matching and category games with Bill in addition to his own 
explorations. He particularly liked using Cuisenaire rods—sorting, making 
trains, matching lengths. When he became interested this spring in using 
units to measure rod lengths and recording his answers, I introduced symbols 
for "greater than," "less than," and "adding on." Bill is very clear about 
the meaning and use of these signs and uses them independently. 

Since I decided to corroborate my observation that Bill's concepts had 
become operational, I checked him again in March on inclusion. He had no 
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trouble with the boys-children check. He was also able to maintain that 
there were xeore wooden beads than orange beads. Bill was also operational 
in checks for ordering, conservation of continuous quantities, length, and 
area. He solved all math-balance problems quickly and accurately. He had 
already whipped through the entire first set of tangram cards and %#as work- 
ing on the second set on his o%m. Bill is the only child in the study group 
who is operational in all these areas now. 

Even though Bill has been able to forge ahead on his own in math areas, 
he needs caureftil, consistent help with reading skills. This is not due to 
lack of interest, for, as the diagnostic checks showed. Bill is persistent 
auid notivated. Since these checks did not point out any particular strengths, 
except for sound discrimination r I have approached readiness activities from 
several angles (aside from the main one of language development) . Bill has 
worked xn a workbook, practicing handwriting and sound-symbol associations. 
He has enjoyed this. I have also tised many phonic lotto games with Bill. 
Although he cam discrimir.iite differences in sounds, he has difficulty articu- 
lating them and needs lots of practice. As Bill becomes more confident at 
these games, I have suggested that other children join us, and Bill has been 
able to take turns asking for the caurds amd sounds he vrants. 

In the afternoons, beginning in November, I worked alone with Bill 
introducing rhyming words for short oeriods. Bill couldn't blend them, but 
he could see the similarities auid repeat them. Meanwhile, Bill became very 
interested in dictating and illustrating picture stories. I made cards for 
key words in his stories, which he was able to recognize by configuration 
(a tie-in with his good sense of spaticil relationships) . Bill then read his 
picture stories aloud to the assembled group at discussica time and felt very 
pleased to be able to do this. (This was short-term memory, for he didn't 
retain the sight words long.) 

In December, Bill began to make connections in blending. To simplify 
this process as much as possible, I printed two-letter blends, such as sa, 
fa, and asked him to add an ending consonant, such as t_. We worked regularly 
at this for about ten minutes nearly every day. 

After Christmas, Bill seemed ready to join a small group working on 
phonics three times a week. He became more adept at blending an^. started to 
write sentences from dictation, using all the short-vowel sounds as well as 
some sight words ("the," "of," "is," etc.). Reading back his sentences con- 
tinues to be more dxfficult for Bill than writing, so v;e are trying to give 
him extra time reading aloud very simple phonic readers to one other person. 

I feel the study of Bill has special implications for a teacher in an 
open classroom. It is not enough to present such a child with interesting 
challenges; one must also be aware of his strengths, weaknesses, and level 
of readiness. Whereas Bill's strengths in discovering mathematical relation- 
ships enabled him to do a great deal of independent %x>rk, aided only by sug- 
gestions or the occasional teichinq of pew approaches, his language difficul- 
ties made it especially important for me to train and reinforce his beginning 
skills in reading as he became ready for each new step. 



ERIC 



-32- 



JOHN 

(5 years, 11 months) 



Reading Predictions Based on Classroom Observations 

John has an excellent speaking vocabulary. He is an early reader, using 
mostly the sight method and picking out and remembering words well. However, 
he also knows all his sounds and can isolate sounds in the middle of words. 
John is highly motivated to read: father and mother encourage this at home 
and place a high priority on it as well as on his intellectual skills. 

John can concentrate for long periods of time on a task if it interests 
him, if he feels he is doing it successfully, or if it gives him class status 
(as in Monopoly) . 

John has unusually poor manuaa dexterity and physical development (slight, 
underdeveloped muscularly); he has poor control of his voice (talks too loud- 
ly, has difficulty regulating voice dynamics); drools when speaking. Eating 
lunch, for example, is a singularly messy business (spoon to mouth is es- 
pecially hard). Also, his spatial sense is poor, as shown in fitting blocks 
back into a box. John appears to have directional problems; when asked to 
make a circle like one I drew on the blackboard, he made a circle but started 
at the bottom and went in the opposite direction. When I repeated mine, he 
still couldn't do it. John has worked this spring on "directional mazes" to 
help develop his aUDility and awareness of directions. John's pictures are 
those of a much younger child, almost scribbles. But he will dictate complex 
bits of information cUx)ut them. 

He has used the sand table a lot; I suspect a need for using materials, 
which were not a part of his preschool life. He doesn't like to get his hands 
dirty, and won't use paint or clay unless encouraged. He is very dependent 
on adults for direction, praise, aiid ideas. Also, he tires easily. He will 
work on something, like one piece of a mobile, then go lie down. 

Socially, John is timid and anxious and finds it difficult to get along 
easily with the other children. 

When we have music, John has a hard time with clapping rhythms — he just 
doesn't get them. He also has a lot of difficulty memorizing the words. I 
wnder whether this is because it's an unfamilicir skill, or because the audi- 
tory memory involved in songs uses a different part of the brain than that 
involved in words and information, and whether this is connected with his 
physical immaturity. 

I expect that next year John will increase greatly in his reading skills, 
without any teaching, just through his interest and quick sight memory. How- 
ever, I think that learning to write will be difficult, for purely physical 
reasons, and that emphasis should be on finding and planning activities to 
develop his motor control . 

I am concerned that his reading will so far outstrip his writing that he 
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may block in writing. Thought should be given on how to make him feel posi- 
tive about this even though it does develop slowly. 

Query: Is John's poor motor coordination due to immaturity , lack of 
practice, some kind of brain dysfunction f or perhaps a combination? How 
important is it to know which one, in devising a learning program? 

Diagno sis and Reconcnended Learning 
Strategies Based on the Reading Checks 

John exhibited strengths in all the oral-language areas of the checks. 
Checks relying on visual and auditory skills were also strong, with one 
exception—tapped patterns. Considering the difficulty John has with visuo- 
notor tasks, I am inclined to attribute his low score on tapped patterns to 
the motor control involved, not to lack of auditory discrimination. In fact, 
at the time of the check, John commented on the loud and soft qualities, but 
was totally unable to reproduce them. 

I would also be inclined to rank John lower on the Bender Motor (;estalt 
than the scoring directions strictly allow me to do because his designs ex- 
liibited spatial problems, running into one another and figures not totally 
closed or connected. John's execution of the Bender Motor Gestalt designs 
was revealing. He held the pencil in toward himself and looked at the card 
while he drew, not at his own paper. He talked constantly while drawing- 
counting the dots, discussing the shapes. Spatial and motor problems were 
also pointed up by the way John circled nonsense words, for example, missxng 
half a word in his attempt. John uses a pencil with considerable difficulty, 
holding it awkwardly and controlling it poorly. Coordination problems are 
evidenced in other areas not included in the checks: John is clumsy, bumps 
into things, has trouble running and skipping, and cannot control the volume 
of his speaking voice. 

John compensates for these disabilities by being extremely verbal. He 
has a good vocabulary, good sentence memory, and good sound discrimination. 
His pattern memory is also excellent in both visual and auditory areas. 

The second part of the checks— additional observations— pointed up some 
interesting sidelights. John is only a fair listener and is poor at following 
directions, the latter partly due to his penchant for reinterpreting and thus 
changing directions. His persistence is also poor, due, I think to his low 
tolerance of failure. If things get hard, he is quick to drop them. However, 
John is highly motivated to read and has been busily picking up sight clues 
all year. After dictating a •'picture story," he is usually able to read it 
all back. He has also learned to read room signs and beginning books almost 
entirely on his own. 

It is apparent that John will be an early, successful reader. This 
definite strength should probably be encouraged more than I have done in the 
past, mostly due to my corcern that John's reading would so outstrip his writ- 
•.ng that he would begin tc block on writing. However, it should be possible 
to build up his self-image through reading success while being supportive 
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in the more arduous and discouraging (for him) task of learning to write. 

Strategies for the fall should include the following learning situa- 
tions (no writing involved) : recognizing word families and their similari- 
ties and differences; new sight words (John's own box of sight words on 
separate cards might be fun for him, to add to daily); reading aloud from 
progressively harder books, with new or difficult words written out by me 
for the sight-card box; and dictating his own stories and reading them back 
to the class. 

I feel that motor training should not be neglected. John should con- 
tinue to have plenty of time for active play, using big blocks, construction 
materials, and sand and water, which will help him learn to interact more 
fully with other children. John enjoys dramatic play, and this can also be 
encouraged. 

Since John demonstrates spelling s -engths, once he has learned to form 
his letters he should be able to go directly on to more sophisticated writing 
activities. I expect, however, that he will need many weeks of careful 
teaching to learn his lower-case letters. John might benefit by working on 
this skill in a small group, with Bill and perhaps Dave, which would give him 
the social interaction and learning to listen and follow directions in a 
group that he needs. John should also have constant opportunities to work 
with materials involving small -muscle skills. Paints, crayons, scissors, 
and clay are splendid developers of precision and are unthreatening mediums. 
Small -construction sets, like Lego, parquetry designs, color cubes, puzzles, 
and tangrams could also be used. Woodworking in the shop, cooking, and 
sewing are all part of the classroom life, and John could be included more 
often than usual in all these activities, particularly when a teacher was 
there to give help and instruction. 

The queries I put forth in the classroom observations written in April, 
before the checks, have still not been answered: Is John's poor motor cc^or- 
dination due to immaturity, lack of practice, some kind of brain dysfunction, 
or perhaps a combination? How important is it to know %^ich one, in devising 
a learning program? I am inclined to think that it is a combination of all 
the above, with major emphasis on motor immaturity, for John's motor develop- 
ment is unusually slov:. However, since he is clumsier them many one-year- 
olas, who can pick up tiny objects with precision, it is hard to avoid the 
conclusion that messages from the brain to controlling nerves and muscles are 
imprecise. Lack of practice is to be expected; difficult activities tend to 
be avoided by most people, and John talks where most children act. 

As for the importance of this information for teaching (to the best of 
my knowledge after reading on this subject), I am suggesting the same careful, 
consistent, even repetitious teaching plus manipulation of materials for John 
that is advised for children with minimal brain damage in connection with 
learning to write. 



Math Checks 

i» One-to-one correspondence and conservation of number . John correctly 
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counted out 12 objects to match my original pile of 12. He knew the numbers 
remained constant when I rearranged the piles or spread them out. However, 
he couldn't think of any way to equate the piles without counting. 

When we played "store," trading nine objects for nine coins on a 
one-to-one basis, John was unaible to tell if the piles were the same. "I'll 
have to count." The next time we played "store," again starting with nine 
objects and nine coins, which John had verified by counting, I s.topped after 
trading six times and asked, "How many coins do you think I have left in my 
hand?" "Six, because I counted the coins on the table" (already traded) . 
When I reminded him we'd started with nine, he tried again and guessed "Five." 
When we finished trading, he thought we had the same number, but couldn't give 
any reason. 

In the next check, which involved matching three sets of objects, 
A to B, then B to C, then asking whether A and C had the same amount, John 
had considerable difficulty. First he miscounted pile A (random counting — he 
counted one object twice; on the second try he counted out 12 objects). Next, 
he had a terrible time getting pile B to equal pile A. (I think he may have 
thought I was asKing him to do somethin9 more difficult than I was.) First 
he counted out nine objects in pile B, then counted some more in pile A. I 
corrected this, cuid he started again and counted up to nine* He found this 
wasn't enough, so he piled on eight more objects. I asked him, "Which pile 
has more?" He counted both, then said, "This pile (A) has more because it 
has 12." "How many does the other pile have?" "Seventeen." "The first pile 
(A) has more." He next added to pile B to equate it with A. He did a lot 
of random counting. Finally he started tciking aw?y from pile B until he got 
it down to 12. It took a long time. He then made another pile, C (stones), 
to equal pile B (miscellaneous objects, which were clearly harder to count) . 
When asked if piles A and C were the same, he said, "I think this pile (A) 
has two more, because I'm looking at it closely and I think it has." 

2. More thcui, less them . John understemds and can use these terms in 
connection with small numbers. That is, he can tell you that two more than 
four is six, or three less than 10 is seven. He does this in his head. 

3. Seriation . When John was asked to arrange cutouts of feet, he put 
them in order from longest to shortest. However, he was unable to give a 
reason for t'iis. 

In arranging 10 pieces of string, cut to varying lengths, John ordered 
them "like steps," but didn't use a baseline. 

4. Conservation of continuous quantities . John lacked the concept of 
conservation of continuous quantities. When I poured the water from his glass 
into a wider container he thought the amount had changed and become less. 
When I gave each of us equal amounts in glasses, then poured his into three 
smaller glasses, he said, "I've got more now. No, you've got niore. I'm going 
to make a wild, wild guess. Maybe we both have thG samel" However, when I 
poured his back into the original glass and he accepted the fact that now we 
both had the scime amount, no light dawned as to the constant quantity of the 
liquid. 

5. Classification and class inclusion . In the check involving an under- 
stcuiding of the terms "some" and "all," John did well. He sorted the red and 
blue squares and red circles. He had no trouble with such questions as "Are 
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some of the squares blue or are all of them blue?" 

The next check involved sorting a group of cards picturing boys and 
girls. John sorted these altematelv and had no difficulty with the question 
••Are there more boys or more children?** "Children, because they're boys and 
girls, four boys and three girls, and they're all children." 

The third check involved nine orange and three blue vrooden beads* 
After sorting and estciblishing the fact that all the beads were woden, John 
was asked, "Are there more wooden or more orange beads?" Ke was convinced 
that there were more orange ones. 

6. Parquetry cards and tangraun cards . John had a hard tise making the 
parquetry pieces fit the design cards. He went over the edges, fitted the 
pieces badly, and gave up. Using the three-dizcensional cube designs, John 
ignored spatial relationships and built the designs flat on the table. 

Johri worked hard on the tangram cards and succeeded in doing the 
first eight designs. He needed some help, for he had trouble matching things 
like the right-size triangular piece to the outline of it. 

7. Math balance . I did three successively more difficult tasks, using 
the math balance. 

In the first one, I put one weight on my side and asked John to 
balemce by adding one weight on his side. He did this easily. 

Next I put two weights on my side, and he was able to balance these 
with one on his side. 

The third time, I put one weight on my side and asked John to balance 
it with two weights on his. This was considerably more difficult, and he re- 
sorted to totally ramdom trial and error, for he couldn't hold the concept of 
moving in the right direction to balance the beam. 



Evaluation and Suggestions for 

Learning Strategies Based on the Math Checks 

John lacks the concept of one-to-one correspondence. He se em s to depend 
totally on counting, and even though he traded a small nucber of objects (nine) 
on a one-tc-one basis, he was unab,le to tell %#hether the two piles contained 
the same number of objects. 

John also had a great deal of difficulty counting, particularly when it 
involved making two piles having equal amounts. He counted some objects 
twice, or -^^he spaces in between. After cotinting out three piles with the 
same nutiiber cf objects, he was asked if the first and third piles contained 
the same number. His answer, a splendid example of preoperational thinking, 
was based on what he saw: "I think this pile has two more, because I'm look- 
ing at it closely, and I think it has." 

John had no trouble with tasks involving the terms "more than** and "less 
than*" He confuted the answers in his head. He also did well with the first 
two math-balance problems, relying on computation to solve them and placing 
the weights directly on the correct numbers. This, coupled with his lack of 
understanding of conservation of number, seems a contradiction to me. In 
class, John enjoys counting — mostly in his head — and figuring out number 
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combinations* He can also piay Monopoly, v^ich requires counting money. 
(He was taught to play this by his father. Iliere is considerable emphasis 
on the intellectual approach at home, with almost no use of inaterials*) 

Perhaps lack of experience in manipulating materials, combined with 
John's spatial and directional problems (the design carls point this up) and 
his difficulty with small-muscle control, result in random counting and an 
una%#areness of the constant properties of nuisbers. 

John ordered the strings according to size, but he didn't use a base- 
line and was unable to give a reason for his arrangement. 

John did not have the concept of conservation of continuous quantities; 
perceptual factors %#ere too powerful. However, his connent, after shifting 
back and forth from "I've got more now. Ho, you've got aore. I'm going to 
make a wild, wild guess. Maybe we both have the sane!" indicates that there 
is a glimner of awareness forming. This places John in an intuitJ.ve, or 
transitional # stage of this concept. 

John was able to apply the concept of class inclusion to the expez-uaent 
xising catrds of boys and girls: "They're boys and girls, four boys and three 
girls, and they're all children." This is operational, inclxiding certainty 
and the ability to give a reason. 

The check involving wooden beads W3is too difficult, just as it was for 
all the other five-year-olds I checked. 

The design c<xds %#ere hard for John. He went over the margins, chose 
pieces poorly, and gave up entirely on the parquetry designs. He worked hard 
at the tangrasi cards but had spatial problems, such as selecting the correct- 
size piece to fit into its outline. I aa not clear whether his spatial sense 
will Improve with practice, thus aaking it appropriate to encourage the use 
of such materials, or whether he lias a far-reaching lack and this area of 
weakness should be avoided. In the fail we can feel our way on this, not 
pushing such activities, but encouraging John not to avoid th^ entirely. 

I was s,a:prised at the restdt of these math checks (except for the design 
cards) . I had expected John to do very well with the conservation and count- 
ing tasks. I had been convinced by his enjoyment of counting that he under- 
stood the invariance of nui^r. Now I realize that he needs lots of practice 
to fill in tne gaps, using matching activities, trading activities, counting 
gaiaes involving one-to-one correspondence, and so on. I think that John, with 
his alsost total avoidance of the Mse of materials, plus his highly verbal 
approach, might be one of those children who do well with written math up to 
a certain point, then begin stumbling over the lack of a sotind foundation. 

Learning strategies for John should include practical applications of 
math. Measuring activities, carpentry, cooking, counting milk cups to match 
the number of children present, doing attendance (which means counting tags 
and matching children), and other daily tasks night help overcoae his reluc- 
tance to use materials. «->fh activities; involving clay would also be aood, 
not only for the messing around with his hands » but for feeling weight, mass. 
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density, for building tall and short things, fat amd thin^ John needs the 
doing, not the talking about his ideas* 



One Year Later 

John's voluntary choice of activities this year has fitted in particu- 
larly well with his needs and with the plans I had in mind for hia. Notes 
from October: "Spends a lot of ti»e building with Lego and acting out being 
an airplane, caz^ etc., actively with other boys. Checkers with Mark. Water 
play. Lots of drawing and clay. Has started carpentry, but refuses to cook. 
Seems omch nore independent this year." 

Active use of aaterials throughout the fall began to isprove John's in- 
mature anotor control. At the sane tiae, I worked with John on using materials 
to e3a>ress his notions of nueber. He could tell me, quite confidently, that 
•8 ^ 7 a= 15^" biit to illustrate this by arranging objects was a new concept, 
as if it hadn't occurred to him that nuBbf»r could be a property of things. 
John's difficulty with motor skills and spatial relationships made this a 
slow process, and he exhibited some initial anxiety about making mistakes* I 
also encouraged John to work with the pan balance and to join in various meas- 
uring activities, choosing his own unit of measurement. (John's grasp of 
conservation of length is transitional, so I felt that experimenting in this 
direction would help him cross over to a firmer concept.) Cuisenaire rods 
were among the materials I used regularly with John, chiefly in sorting, 
matching, and measuring games. It took John a long time to be able to match 
two shorter rods, end to end, with a longer one, and wh^ we played games 
filling in missing lengths he had to make several tries to find the correct 
rod. John's vistao^aotor integration steadily improved with these tasks, and 
his concepts of mathematical relationships also matured. 

I checked John on his notions of conservation in March. He was clearly 
operational in the following: conservation of nunber, area, and continuous 
c[uantities. He used class inclusion in the check involving orange and blue 
beads. His manipulation of the math b2LLance w^ quick and accurate. He 
only had trouble with ordering the strings, «^ich he did a%«k%^rdly, and %«hen 
I handed hia two additional strings to insert in his arrangeiacnt, he had to 
start entirely over again. 

Beginning early in the fall, I worked individually with John on building 
handwriting skills. Besides tracing letters and ^nriting then in various com- 
binations on lined paper, John used a wrkbook for hand%#riting practice with 
my constant supervision. His progress was slow but steady enough so that he 
could see an iiBprov^ent in control. He started by being very anxious about 
maiking mistakes, but gained in confidence as he went along. He also became 
enthusiastic about dictating and illustrating stories and reading them to the 
class. f«ote from December: "John has copied his own text in picture stories 
a few tines and has written a couple of stories sounding out {but mostly ask- 
ing for) words. Often can spell them, but lacks confidence to go ahead, needs 
lots of reinforcement." 

In January, John began working in a small {^nics group meeting three 
times a week, with emphasis on writing sentences from dictation and sounding 
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out the words* I think this has bolstered John's feeling of competence, 
because he has found that he can write capably » and while his letters are 
still shaky he can draw on his reading aO^ility to check what he has written 
for correctness (a skill his friends have not yet attained) • I have not done 
additional wrk with John on residing aloud, except to "spot check** him oc- 
casionally* He often reads to himself at quiet tines and continues to gain 
a sight vocabulary, mDstly on his own* His reading level is still consider- 
ably ahead of his writing, but he has gained such positive results from his 
writing improvement that I think %#e no longer need to %#orry about too much 
discrepancy between the two* 



(5 years, 11 months) 



Reading Predictions Based on Classroom Observations 

Niicki needs special consideration, as she is a child ^^x> has had poor 
health, %fhich has affected her development* She is physxcally small and deli- 
cate and appears to function as a young four-year-old • In spite of her con- 
dition, she is a cheerful, winsome little girl, warm and trusting* 

Sikki expresses herself clearly, with quite a good vocabulary, and can 
tell imaginative stories* She also paints %d.th an unusually nice feeling 
for color. But when %*e get into other areas, there are some puzzling contra- 
dictions: at times Nikki can underst^md and do a task, such ss counting the 
dots on dice; at other times her confusion is total, as if the correct mes- 
sages aren't getting through to her brain* 

Kikki*s muscle control, both large and small, is undeveloped* She is 
unable to cmke scissors cut* Her pencil drawings are usually scribbles* 
Likewise, her rhythmic sense is lacking; clapping rhythms is too coc^licated, 
and she sucks her thumb instead* 

Nikki*s auditory discrimination also seems weak, though we could perhaps 
work on this more than vre have* She has been exposed to the same sound games 
as the other five-year-olds, but she has not yet begun to discriminate sounds 
with any regularity* She is not able to attach sounds to symbols or picture 
cards, either* Listening to stories, unless they are stories for very young 
children read espcciedly to her, is too difficult* Nikki cannot follow the 
story thread or keep her attention on it* She also is unable to follow di- 
rections unless they are short and specific, containing one idea and given 
directly to her ("It is time to go to music") * Directions given to the group 
as a whole are not heard by Nikki* 

Nikki is extr^ely dependent on adults and can only play the simplest 
games on a one-to-one basis* She spends a lot of time watching the other 
children, sometimes saying, "I want to do some work*** However, her concen- 
tration is so limited and her skills so undeveloped that I really don't know 
how to work out a learning program for her* I suspect she has suffered some 
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brain damage that is preventing her from responding to stimuli as most child- 
ran do. in the meantime, she appears to need lots of time for free play in 
the housekeeping corner and for manipulating materials such as clay, sand, 
and water. Drawing pictures, pasting, cutting, and other nursery school ac- 
tivities are still very difficult for her. 

Visual discrimination is perhaps Nikki's weakest area. She took all 
year to learn to identify her name in print and is still unsure at times* 
She is unable to do parquetry designs except in a random manner, and certain- 
ly not following a given pattern. When she counts small objects, such as 
three colored one-inch cubes, she sometimes counts imaginary spaces in bet%^en, 
pointing with her fingers, and may arrive at seven cubes. Another time, she 
will see there are three. 

Nikki's spatial and directional senses are also confused* Soaietioies 
she will print her name correctly; other times backwards; still other tines 
backwards and upside down. With the three or four letter-symbols she knows, 
she doesn't know which way is right side up. 

I expect that learning to read and write is going to be exceptionally 
difficult for Nikki and that it is pointless to try until some basic con- 
cepts 2u:e learned and some confusions sorted out. How to do this will require 
more research on teaching strategies for children with learning disabilities. 

Diagncois and Recomtaended Learning 
Strategies Based on t^»e Reading Checks 

rikki did well in most of the oral -language activities* Her picture- 
naming vas good, and she told a coherent story. Her category names were 
fair, anvi so w2ls ner sentence memory. In all, it adds up to considerable 
ability in oi.al language. 

Nikki did poorly in matching spoken or witten configurations and also 
in the visuo-motor tasks. Her pattern-memory abilities were mixed, with poor 
results on the vxsuatl sections and good ones on the auditory. 

I think it is important to note Nikki's strengths in two auditory abili- 
ties: blending and sound discrimination. Her sentence memory, also largely 
auditory, was comparadble to what most of the other children did on this task. 

Activities that loan heavily on visual abilities were difficult for 
Nikki. She did poorly on Loth %«ord-matching and spelling, and only fairly 
on the nonsense-word-matching and %iord-recognition checks. I was struck by 
the difference in Nikki 's ability to handle the two word-matching checks, which 
apparently require similar skills. Initially, she had lots of trouble finding 
and keeping her place in the nonsense-word-matching checks (where the words 
are in straight rows), but then she settled down and worked quietly and %iell. 
On word-matching, where the words are in boxes, Nikki got totally confused* 
The first day I tried it with her, she did the first box with help from me, 
but then continued to circle the same word in the next three boxes, in spite 
of my best efforts to explain. So I tried the check with her again a few 
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days later* She again did the first box with my help, but then was unable 
to find any word similarities in any of the other boxes* This may be sig- 
nificant, because I believe that Nikki has trouble with visual discrimina- 
tion, particularly so if there is any irregularity in spacing or if items 
are not in rows* Her brain doesn't seem to receive correct messages in 
visual area<;* this hypothesis should be checked out carefully in the fall 
because, if Nikki has this kind of disability, it isn't clear to »e how she 
will be able to deal %d.th the visual symbols of reading* Her difficulty 
with pattem-matching may be tied into the same problem, not one of inex- 
perience, I feel, but one of possible brain mis function* 

The second part of the checks — additional observations — suggests a 
picture of a child %rtx>, in any case, has not reached "readiness" for reading 
activities* Nikki 's ability to listen and follow directions is poor; she is 
unable to stay put at a game, but is continually on the move; she cannot work 
alone or be independent or persist in a task* This calls to mind the be- 
havior of a much younger child and implies that Nikki needs more time to 
mature before she is ready for the kind of learning that requires continued 
concentration * 

I feel that leaanning strategies for Nikhi should first and foremost 
include free time for interaction and unstructured play %rith other children, 
giving her chances to practice developing her initiative, independence, and 
sociad skills* Since Nikki needs a great deal of adult support, this freedom 
should be interlaced with short games and activities with a teacher* These, 
considering NikJci's strengths in oral language and blading, might include 
sound-matching games ("Can you think of something that starts with the same 
sound that "mouse" does?"), oral rhyming games, and dictating stories, ii^ich 
she could illustrate* Nikki can also be helped to develop skills involving 
sm^ll-muscle control through painting, clay, sewing (lairge embroidery thread 
and needles on burlap would be suitable for her) , collage, scissor cutouts, 
and so on* 

Early in the fail I want to do further checking to see if I can find out 
%ihether there are certain patterns that are clear to Nikki and certain ones 
that are not* I plan to consult both the school psychologist and the read- 
ing specialist for help in further diagnosis and teaching strategies* I 
need to know if there is any consistency, for example, in the way Nikki per- 
ceives a row of beads or any other objects, as this has so much in^rtance 
in relation to the printed page* In the meantime, before she makes any at- 
teapt to connect letter symbols with a sound, or word symbols with meaning, 
Nikki can be absorbing a rich background of auditory and oral relationships, 
which will be important to her reading success* 

Considering Nikki 's general inmaturity, physical health, and xack of 
reading readiness, it seems reasonable to expect her to need an extra year 
before sustained work in reading is appropriate* 



Math Checks 

1* One-to-one correspondence and conservation of number* I started with 
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a pile of seven beans and asked Nikki to count them. She counted in a ran- 
dom way^ saying ntimbers without relation to the beans she touched, and 
arrived at nine. Next, I asked her to make a pile to match my pile of five 
beans, she counted out five objects, then told me she had six. The next 
time she made a pile containing four objects to match my pile and told me it 
contained five. 

2- More than, less than . When I asked Nikki (to ascertain her verbed 
comprehension), "If I have three beans and you give rae tw more, how many 
will I have?" she answered, "Three. When she counted she got four. 

3. Seriation. Nikki took the strings of assorted lengths and laid 
thea one after another in a continuous line. She couldn't think of another 
way of arranging them. 

4. Conservation of continuous quantities . We started with two identical 
glasses of rater. Nikki poured hers into a wide jar and told me, "You have 
more 'cause mine's in a flat dish." She poured her water back and agreed we 
had the same amount. Next, she poured hers out into three snail glasses. 
"Now you have more because yours is in a bigger cup." 

5. Classification and class inclusion . Nikki was clear about the terms 
"some" and "all." She told me that, out of a collection of red and blue 
squares and red circles, some of the squares were blue and all the circles 
were red. 

In the check involving cards of four boys and three girls, Nikki put 
the boys together in a line, then continued with the girls. I asked her, 
"Are there more children or more boys?" "The boys are children. T^iere are 
more boys." 

In the check using nine orange and three blue wooden beads, Nikki 
%»as convinced there were more orange than wooden beads. 

I did another check with Nikki, using cards showing five red tulips 
and five distinctly different flowrs. I asked her to sc^rt these into tMO 
groups. She was totally unable to do this. Her attention was on %*hat looked 
nice together, and she made several groups, commenting on the colors and 
shifting them around and regrouping, but she could not place them in only t%iO 
groups. 

6. Parquetry cards and tangram cards . Nikki had no conception of how 

to fill the spaces. She confused the colors, vent over the edges, and gave up. 
She could only do the very simplest design. 

When she tried the tangr€un design cards and pieces, she was unad^le to 
do even the first card. 

7. Math balance . When I put one weight on ray side and asked Nikki to 
balance the beam with one weight on her side, she was unable to get the idea 
of which way to move. Finally, she pushed the beam down with her hand to com- 
pensate for the difference, then just began to swing it up and down. 
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Evaluation and Suggestions for 

Learning Strategies Based on the Math Checks 

Nikki has not yet achieved a one-to-one correspondence between number 
and object* Numbers appear to be just words to her* When she counts, she 
counts the spaces between objects as readily as the objects themselves* 
Matching is also done in a random manner* 

When Nikki was asked to order the strings, she didn't take into con- 
sideration the relationships of size at all and just laid them end to end* 

conservation of continuous quantities was clearly beyond her scope, 
since she was still relying on visual perception for her information* 

The checks involving class inclusion, which imply logical thinking, 
were also too difficult for this child \Axo relied or ^lisual information, and 
what she saw was more boy caxds and more orange bead^* 

Nikki 's inability to sort and classify tii? ?Is>*wer cards is character- 
istic of a younger child. Here, instead of wrking out a logical grouping^ 
she focused entirely on "what looks nice together.** 

The patterns and spatial relationships involved in the parquetry and 
tangram designs were again beyond her scope* She was unaible to do any but 
the simplest desicm* 

Likewise, the logic of the math balance eluded her. (Many four-year-olds 
can balance with one weight.) Nikki was totally unable to discover any rela- 
tion between the position of the beam and the position of her weight. 

Nikki is clearly in the preoonceptual stage of preoperational thinking. 
Again, I must ask whether possible brain damage is responsible for this re- 
tardation. I am also concerned with Nikki 's inability to see patterns and 
with her predictable miscoiuiting. I mnder whether she also has the additional 
liability of difficulty in visual perception. 

An important part of making an effective learning strategy for Nikki will 
be some further checking by the school psychologist* In the meantime, it 
seems evident that Nik.M should have limitless opportunities to learn to order 
her %#orld. These should include raamy types of one-to-one matching (children 
and chairs, paint cans cind brushes, etc*}* Nikki should also be helped to 
sort and classify materials: pencils in the pencil box, pattern blocks by 
shape and color, people pieces, little scissors and big scissors* Ordering by 
size can be used: taller and shorter children, cutouts of feet, nesting 
boxes. All these activities will require her to participate actively and to 
manipulate materials, mostly in a frameirfork of play* 

Considering Nikki 's verbal abixity, she should be encouraged to talk 
about what she is doing, how she is doing it, and why. Perhaps she will make 
the most progress if we help her tie in her capacity for language with working 
out logical relationships. 
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One Year Later 

Notes from October "Lots of baby play in house corner with the fives; 
when they leave to do someLhino sits on rug and sucks thumb. Did alpha- 

bet lotto with me — could recognize leJiters, but didn't get idea o^ sounds. 
If others join a gaune, ceases to concentrate and drifts away. In number 
lotto (matching dots to objects), had great trouble counting dots. Counted 
cubes and spaces in between." 

In accordauice with my plan for Nikkir I asked to have her checked by 
both the reading fecial isc and school psychologist. She was given the 
Slingerland prereading screening test to get additional clues on her visual 
perception. Her visual memory showed up as being very poor; she had great 
trouble holding an image in her mind* Her visuo-motor performance was also 
very poor. In copying geometric figures, such as triauigles and squaures, 
her age norm was chat of four yeaurs, six months (Nikki was then six-fo\ir) 
— consistent with my findings last spring* 

The psychologist tested Nikki with the McCarthy Scales of Children's 
Abilities. The analysis of her ad^ilities was again consistent with the checks 
I used in the spring: Nikki showed nonnal verbal ability and fair auditory 
memory, but she had trouble with 6d)stract problems such as those involving 
cater<)ries. Her mathematical functioning was below average in all areas, 
and her motor coordination was extremely immature. The interesting point to 
me here was that Nikki had to actually pick up and move objects from one spot 
to another in order to count them and to perceive their shapes. The behavi- 
oral comments also provided me with some very helpful clues. The psycholo- 
gist noted that Nikki approached problems without much confidence and stopped 
at the first sign of difficulties. Nikki seemed accustomed to being protected 
from any difficult situation and took it for granted that adults would "let 
her off the hook" if she pleaded tiredness. I recognized immediately that 
this had been true of my relationship with Nikki and that I had perhaps been 
expecting too little from her. 

Encouraged by the psychologist, who checked into the classroom at fre- 
quent: intervals, I begaui working regularly with Nikki at short tasks of match- 
ing, counting, category games (like sorting beads) , and drawing pictures to 
match beginning sounds. In all these tasks, I tried to use Nikki 's verbal 
ability to reinforce our activities by having her describe and explain to me 
what she was doing. Note from November: "Nikki shows progress, as our expec- 
tation.s are clearer. Today she counted paoer cups (for milk) erratically for 
me. I said, 'Nikki, that's not right, and I know you can do better.' She 
looked surprised, and did, " 

Nikki continued to make gradual progress. Since she inevitably chose 
dramatic play in the house corner for the larger part of each day, I made an 
agreement with her first to use a g"ime or material from the shelves each morn- 
ing. She has needed a lot of help choosing and cor iderable firmness in ex- 
pecting her to complete her activity and cleauiup. I feel that my higher 
expectations of her have reinforced her own self-con £idence: "If Nancy thinks 
I can do this, maybe I can." 
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In February r after lots of games and practice connectincr sounds and 
letter syntjolSr Nikki made a "rhyming book" consisting of wori families, 
which she thought up^ traced (following my dotted lines) , and illustrated. 
One page contained the word "manr" with an appropriate drawing ^ the next 
"pan," and so forth. Each day Nikki reread her words r with the picture 
clues, before going on to think up her next rhyme. This provided a bridge 
to blending, and in March Nikki begem writing a few lower-case letters and 
blending short-a^ words from dictation. She continued to have directional 
and motor difficulties, and needed a model for her letters, but her progress 
was clear to both of us. Unless I worked with her alone, it was very hard 
for Nikki to keep focused on what we were doing, but i felt encouraged that 
she was beginning to be able to make this important step toward reading. 

In March I gave Nikki the math checks I had used with her last spring. 
Although her attempts were more purposeful now, ard she was able to do the 
first counting tasks accurately, she still was preoperational in conservation 
of number, ordering, conservation of continuous quantities, ar4d class inclu- 
sion, was transitional in her use of the math balance, and her responses 
were characteristic of the preconceptual phase. She could do only the first 
two tangrcun cards. 

In Nikki 's case, it was helpful to me to have made a reading diagnosis, 
because it predicted more success in learning to read that I had anticipated. 
It was also helpful to have the objective opinion of the psychologist in de- 
veloping strategies to use with Nikki. These two factors gave me the courage 
to expect and consistently require better performance from Nikki, with 
favorable results. 



SYLVIA 

(6 years, 2 months) 



Reading Predictions Based on Classroom Observations 

Sylvia is a competitive, bright little girl who is pushing hard to learn 
to read. She is the oldest of the five-year-old group, having turned six in 
the spring. She has soaked up all our preieading activities rapidly. She 
knows all her consonant and vowel sounds, can rhyme words, and has an excellent 
memory for words and songs. Her visual discrimination is fine, and her manual 
dexterity well-developed, as evidenced in weaving, painting, and scissor work. 

Sylvia has a good voccibulary and expresses herself easily and frequently. 
If she doesn't understand something, she complains until she has it all 
straightened out, even if 25 people have to wait in the meantime. 

Sylvia is extremely achievement-oriented. She is competitive, demanding, 
and curious. She is dependent on adults to a large extent, which is not 
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unusual, considering that she is the only child of success-oriented parents 
who have copious household help. It is really important to Sylvia to be 
perfect* If she makes an error, she weeps, but she picks herself up and 
tries again, with good concentration. 

Considering Sylvia's ability and determination, I expect she will prac- 
tically teach herself to read, in the meantime, we aure practicirg letter 
formation and blending three-letter short-S words both in dictation and read- 
ing. I anticipate no problems with Sylvia. I think she just needs to be 
given the appropriate tools and skills as she proceeds. 

Diagnosis and Recommended Learning 
Strategies Based on the Reading Checks 

Sylvia did well in roost of the oral-language checks. Her sentence 
memory was only fair (typical of the group tested) , as was her sound dis- 
crimination. However, her performamce on the sound-discrimination check 
placed her on the dividing line between "medium" and "high." Sylvia's oral- 
language level (storytelling) was exceptionally good, though the rating 
doesn't indicate this—the roost vivid, and containing the fullest descrip- 
tions of any of the children. 

The visual discrimination checks were more difficult for Sylvia. She did 
well only on the word-matching check. Several reversals in her nonsense-word- 
matching test lowered her score. Reversals also impeded her selection in word 
recognition: she chose "dog" instead of "boy." She also worked hastily, 
which may be an indication of her style and accoiant for some errors. 

Sylvia's pattern memory was mostly good, with her blending check com- 
pletely correct. Again, only fair performances in word recognition and sound 
discrimination lowered her total score. 

Sylvia did well in all the visuo-rootor tests • I was interested in how 
she executed the Bender Motor Gestalt designs • Even though she said it was 
"hard," she looked only briefly at each design, then reproduced it without 
looking back. 

I must admit t \t I expected Sylvia to perform considerably better on 
these checks • One tinent bit of infoi.Tnation I hadn't caught before, or had 
noticed and dismissed, was her problem with reversals. 

The second part of the checks — additional observations — help complete 
the picture of Sylvia. She is very good at listening, following directions, 
and concentrating, but is only fair at working alone with persistence and in- 
dependence. A knowledge of Sylvia's background helps explain why. she is 
the only child of two professional and highly competent parents and is sur- 
rounded by adults (housekeeper, babysitter, cook) , on whom she is very depend- 
ent. She is also overanxious about succeeding, which results in tears, not 
persistence, if she encounters obstacles. Nonetheless, Sylvia appears to be 
a very capable child, and she is highly motivated to learn to read and write. 
With her good language and visuo-rootor abilities, I would expect her to make 
steady progress. 
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In order to increase Sylvia's skill in pattern-matching, she should be 
encouraged to use pattern blocks, tangram cards, puzzles, and parquetry 
designs next fall. 

Sylvia also needs continued instruction in forming her letters, with 
care that reversals don't creep in. This can be done in a small skills 
group of three or four children having similar needs. Sylvia is also ready 
for more practice in blending, which she does well. The various short-vowel 
and co'isonant blends could be used, with emphasis on Sylvia's noting sameness 
and difference herself (as between fast and last, or hut and hit). Word 
families can be formed, with the suggestions coming from the children. Sylvia 
enjoys "rhyming," so this should be fun. Sylvia is also ready for selected 
new sight words, v^ich will give greater variety in her reading and writing. 
Some of this can be don3 in the small skills group, some on an individual 
basis on Sylvia's own initiative, she likes dictating stories and should 
soon be able to copy her own text and read it back. By the middle of the 
year, she should be able to write her own simple stories, illustrating them 
with drawings and asking for new words when she needs them. In this way I 
expect her continuously to enlarge her store of words for reading and writing. 
Sylvia will probably enjoy reading aloud from beginner books and can be en- 
couraged to read to an older child in an informal way. I don't plan to spend 
much time having her read aloud to me, as I don't think that is ray most valu- 
able function. She will get this largely by herself, since she is so motiva- 
ted to read; besides, I think learning oi» one's own is highly desirable. So 
I plan to concentrate on helping Sylvia with her skills through writing: 
forming words, dictating sentences that are in turn read back, recording ex- 
periences in the classroom, and writing stories. Writing seems to be a more 
difficult medium for most children than reading, but with the development of 
writing skills reading seems to follow naturally and almost spontaneously, 
with the joy of discovery. I anticipate that this will happen with Sylvia. 



th Checks 

1* One-to-one correspondence and conservation of number . Sylvia matched 
cuid counted simultcineously to make her pile of objects equal mine. When I 
spread out one pile, she knew it was still the same number "because I counted 
each pile." she also knew the numbers remained constant when I hid the piles 
in boxes. To establish correspondence without counting, she quickly moved the 
pieces one at a time into two new piles until all the pieces were used up. 

When we played "store" and traded objects for coins, she knew we each 
had the same amount "because you gave me a coin for each one of the things." 
The next time we played "store" I started with nine coins, and after I had 
spent six I asked her how many I had left in my hand. "You have three left 
in your hand" — no hesitation in replying, when I had spent these I asked, 
"With all the money you have, can you buy all the objects I have?" "Yes, 
because they're the same 2u:TK>unt of coins as things." 

Finally I asked her to make a pile of objects (B) to equal my pile 
(A) , and next to make another pile (C) to equal pile B. Sylvia did this, and 
knew that piles A and C therefore had the same amount; however, she was unable 
to give me a reason for this. 

2. More than, less than . Sylvia had no difficulty figuring out what 
three more than four was, or three less than 10. 
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3. Seriation > Sylvia first arranged the differing lengths of string in 
a rcuidom way. When I asked, "Is there a special way you can fix them?" she 
started again, using a baseline, and picked out the strings one at a time in 
perfect order, shortest to longest, very quickly. 

4. Conservation of continuous quantities . We started with two identi- 
cal glasses of water. Sylvia poured hers into a wide jar and told me, "You 
have more now because yours is taller." Then she poured her water back and 
agreed we had the same amount again. Next, she poured her water into three 
smaller glasses. "Now I have more because I have three jars and you only 
have one jar." 

5. Classification cmd class inclusion . Sylvia had no difficulty using 
the terms "saune" and "all" in the check using red and blue squares and red 
circles. She was clear that "all the circles are red, but just some of the 
squares are red." 

In the check using cards of four boys and three girls, I asked her 
whether there were more children or more boys» "More children, because they're 
all children" — again, no hesitation. 

The next check used nine orauige and three blue wooden beads. I asked 
Sylvia whether there were more wooden or more orange beads. "More orange." 

6. Parquetry cards and tcmgram cards . Sylvia worked with considerable 
concentration fitting the parquetry pieces to the design cards. She showed 
a good grasp of the spatial relationships involved. When she cook a hard 
card she stuck at it with persistence. Using the three-dimensional patterns 
and cubes, Sylvia ignored perspective cmd built her designs in a straight line. 

When she used the tangram cards cmd pieces, she worked quietly and 
confidently, observing the shape of the piece cmd the space and fitting the 
pieces in. She worked througft card 8 in this purposeful way. 

7. Math balance . In the first check, Sylvia matched her weight to my 
weight quickly. 

In the second one, I placed two weights on my side and asked her to 
make it balance, using one weight. She did this by trial and error, but got 
it quite quickly. 

In the third check, I placed one weight on my side and asked her to 
balance the beam using two weights. She was not able to solve this, but she 
moved consistently in the right direction. 



Evaluation end Suggestions for 

Learning Strategies Based on the Math Checks 

Sylvia appeared to be in the stage of concrete operations in almost all 
the checks. She showed a firm grasp of conservation of number. She was even 
able to figure out how mamy coins I had left in my hand^ which was the hard- 
est counting task for most of the children. Moreover, she did it immediately, 
with no hesitation, which is typical of children in the operational stage. She 
was also quick to solve problems involving the terms "more than" and "less 
than." 



-49- 



Sylvia also demonstrated an operational approach to seriation, using 
a baseline to achieve accuracy in her arrangement. 

Sylvia was unable, however, to hold in her mind that the amount of 
liquid remained constant in the check for conservation of continuous quan- 
tities, for the perceptual evidence to the contrary was too strong. This 
is a good example of how a child can be fully operational in some areas but 
preoperational in others* 

Sylvia was able to use class inclusion in the experiment with the cards 
of boys and girls. There was no hesitation L\ her reply, and she was able 
to give a reason for her answer, "They're all children." 

The next check, using wooden beads, was beyond her grasp. It would be 
interesting to present this experiment again in the fall to see if she is 
yet able to use the principle of class inclusion in this task. 

Sylvia's approach to the design v^ards was also operational, she didn't 
work in a random way, but considered the shape of the space and the shape o£ 
the pieces and fitted them in carefully. 

Although Sylvia was unaUDle to solve the hardest problem on the math bal- 
ance, she held on to the idea of the right direction to move, which I con- 
sider operational. 

Sylvia seems to be ready for some structured learning situations. She 
might enjoy beginning to work with Cuisenaire rods, first by length and 
color, next by movable number values to express number relationships. She 
could try a variety of measuring projects, first using measuring units of her 
own choice and later standard measures. Sylvia also appears to be ready to 
begin some of the simple attribute games, using a variety of materials for 
sorting and inclusion. Structural games, such as the "10 's game" cmd chip- 
trading, will give her opportunities for computation and familiarity with 
other bases. 

When Sylvia expresses interest in recording, she can be taught to use a 
variety of symbols according to her need. Signs for "greater than** and 
*'less than," arrows suggesting operations, and written sentences ("The rug 
is 12 books wide") can precede the use of addition and subtraction signs. 

Besides this, Sylvia will continue to have many chances to experiment 
with materials and learn about relationships through informal c?~"*sroom 
situations. 



One Year Later 

Reading predictions based on diagnostic checks have turned out to be 
consideraQ>..y more accarate than my own expectations of Sylvia *s success, which 
were based solely on ray observations. After her rapid start in prereading 
skills, Sylvia slowed down. When I checked her reading after the summer 
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vacation, she had made absolutely no progress; in fact, she had forgotten a 
lot (unlike most other children, who continue to pick up clues). Further- 
more, although she was definitely interested in learning reading skills, 
she displayed no initiative in doing this for herself. Notes from October: 
**COmplains can't find anything to do. Seems anxious. Seeks out undeiaanding 
house-comer play. Follows Barbara around. No independence. Loads of re- 
versals in her writing. Phonics are insecure. Rods — slow matching.'* 

I tried to counter Sylvia's difficulty in getting started on things 
by helping her begin small projects in weav-ng, clay, and so forth. This 
helped some, but she continues to take her cues from her friends' choices 
and copies their activities. 

Early in the fall I began wrking regularly with Sylvia in a small 
group, practicing handwriting and blending three-letter vords using all the 
short-vowel sounds. I also gave her individual assignments to practice copy- 
ing the letters she cosizionly reversed. In spite of this, her reversals have 
persisted, though she is developing the ability to locate and correct th^. 

I continued to wrk with Sylvia in small groups (with the groups chang- 
ing according to the skill we were practicing). I felt that group work was 
beneficial, as Sylvia had trouble retaining directions or dictated sentences. 
(Note only fair sentence meiaory.) During the winter we practiced consonant 
blends, some vowel combinations, and words ending in silent e. Sylvia became 
incrt-asingly interested in writing her own stories, spurred on by imitation 
of her frienls. This gave a boost to her understanding of reading and %#rit- 
ing, and she particuleurly enjoyed reading her stories aloud to her classmates • 
Sylvia also began to read beginning books on her own and obviously derived 
pleasure from her ability to do this. 

In the early spring the focus of our work changed to reading aloud, since 
Sylvia tended to read word by word, with no flow or phrasing. I also asked 
her to write resumes of what she had read or answer questions about it, since 
she frequently read with little comprehension. Sylvia's work is certainly 
up to grade-level norms r but it is in definite contrast to what I thought she 
would accomplish. 

The same is true in her math. Whereas reading predictions were excel- 
lent, math predictions based on the checks had a lower correlation with 
Sylvia's performance this year. It's as if she had reached a peak in her 
fifth year and spent the next year catching up. 

According to my plan, I i'itroduced Sylvia to Cuisenaire rods. I would 
show her various patterns or games, then ask her to %<ork on her om to make 
other patterns. After Christmas she began copying down her patterns, using 
crayons to indicate the colors. I encouraged her to do this, since otherwise 
she chose no math activities voluntarily. I included her when other children 
were involved in weighing, measuring, and so on, but she wasn't too interested. 
When I introduced math symbols to her in early spring, thinking she was ready 
for this step in her notations, she showed confusion. I was intrigued bo see 
whether her concept of class inclusion correlated with this, so I checked her 
v/ith the experiment usirj orange and blue beads, she was convinced tiiere 
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were laore orance than wooden beads (unlike taost of the other six-year-olds, 
who thought it was a pretty silly question: "Couldn't I see they were all 
wooden?") . 

One of the implications for nse in following Sylvia's progress has been 
the importance of objective evaluations and the need to reassess ail the 
children one is working with several times a year. The tendency to expect 
children to confona to one's own expectations can be insidious and can 
color one's interactions with the child. It secsis particularly important 
in an inforraal classroon to know where the child is on the basis of what she 
does, not on what the teacher expects . 



CONCLUSION 



In reviewing my study I am struck by the artificial i^v of • 
and the creLi^farts o verJL r^'^r*^' 

- an open clL^r^ori: on tS lL":uT?or';hf ' '"""^^ '""^ ^^^^^^^ 

herent m anv active tv rr- the various possibilities in- 

a joum;" describing t^e 1^:": ? ''^"^ <^"w-<?s, 

about What it SulTbe li- ^'^o^ ri^T^r^'^' ^^'^^ 

ix.te UD t>e a plar.t, creative movement, and so on. 

axacnosmg read^ne«;«5 in «r»#-K ^ ^ ^- waecner tne tasks I used for 

ends uf the scale ' ™M »f aoiliti<!s at the top and bottm 

abilities in Su's^an sfa^l^ "° '^"""^'^ "■^ -adin, 

Sf cvation of Ini^ ^™ 2! ^'="?"°''= ^eriation preceded con- 

^:"r^2L:L?r:^e^::;»~-"^ " a-.-=e'^Se'::^rorc:i„ 

ave„,i„o „.po„,es to several different ilcZsZn ZZl ^"T ' 

tion check coald have heen nade i«)r« diffi™!,. CT, ■ ■ ' setia- 

after the initial grouTSd^^rder^ !f ? by insertin, addiMonal ite^ 
the fact that one Ll^ achi^ ^^iSona" l^f.^\?":^:ZiioTTf 

Se"Tth-cSs":iL%iii:ercfL':^iri^^^^^ 
cat.ort~hihKr^:L%TS ™ °r ''-"^ - °^ 

Children arrive atl^intr^ rS^°^,f ."^f individ,^Uy because different 
ent routes. l' aJl^^f Ll ' TJ,' at different tines and through ditfer- 

a ,reat deal oj T,oZ^"J„T^^ ""jh'e'^t 'cht.' "^^ ~ 

useful for indicating where a r-hiiT ^ ^ checks were particularly 

less accurate as pr^icLrs sin^e there"' '"'^"T'k!" 

ix>w and When concepts S^^^pr ^ey r^^e 'r^f.^? T -"^^^1^'^^ - 

they oointed ud aroas o^' in^™ ^-elnful as diagnostic aids because 

ges^ed activities the c^ild S^^jr^! T "'^"^"L^^" ^ overlooked and sug- 
larly interested ir the c o4^rre?:tt^o^^f ' 
the Child's ability to u^e ith^fiLTsy^Lls' 'r'tlwe""" ^''^^ 
ren Who had reached this point of readLeS^^;^!!::: Se .e^^'^or" " 
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Of seven or ei,ht .or'^^^heS t:-^J^r>:Z\Zi:i-J-ll'-^^' 
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The «ath checks most useful with five-year-olds were the ones involv- 
ina conservation of nuBber, seriation, and class inclusion. The tangram 
rJi^s s™a gre^t deal about a child's ^P-^ia^/^^.^by'SrSnr 
technioues but nany other classroom materials, used informally by the child 

oSe^e^ by^e teacher) yield the same information. The same is true 
o^the balLe; observation of the child in action with various balances, 

ff ^ioment is available for free Play, shows his concepts oj balancing - 
Jtore instant than having specific checks is ^-"^-^^f^^/^^^^^^^^^.^ 
look fbr^ Trying to define these elements was one of the central aims of my 

study- 

AS the children became older, I found that other math checks were also 
useful. I used tasks involving conservation of continuous 
difficult inclusion checks, and conservation of length and area mforaally 
with six- and seven-year-olds to help deteraine areas of reaainess. I 
usialS found that the checks verified what I had observed and gave me the 
""ige to let the child have all the time he needed for explo«tions (even 
against parental pressures: "Why isn't he doing ^^-^^^ 
checks also kept my expectations realistic, esoecially "^^f 
might be forging ahead in other areas, such as painting or reading, but who 
were on a different timetable with their -ath concepts. 

Like tiie math checks, the reading checks were also excellent for diag- 
nosis They oinpointed each child's strengths and weaknesses, so that 
^S^Ina sSategSs could be individually planned. They also turned out to 
^Sfuf" predicting the child's learning style. In fact, the reading 
Checks proved to be considerably nore accurate that my classn>om observa 
t^ons in terms Of predictions. They had the positive effect of leadii g 
If ^'Ze J^e realistic expectations of two particular children: tne one 
at Se bottom and the one at the top of the scale. Furthermore by stressing 
t^e1hi?^S's abilities I was also better able to focus on their particular 
needs. 

T^e checks I found nost useful (and the ones I have used with new child- 
ren in 'the classroom this year, for quick diagnosis) were nicture-namxng 
sStence m^ry, sonnd discrimination , and word-matching, as these indicated 
tS cStd-HrLp of categories, his a ural m«:x>r>, his -""^'^Z"""^""- 
t^^n^^d his visual strengths- ^e information yielded by oral-language and 

visu;-motor checks is easily picked up by ^^-^^^^ 

room- (in a nore formal classroom, where conversation and movement are 
lisdted, such checks would probably be necessary-) 

I learned a great deal from studying, learning to give, and evaluating 
the readi^rSecks- It required m. to isolate the many factors that are 
presented in the integrated proces<. cf readii g and gave me specific inf or 
^tion for" .swering many of the questions I had about -'^^ ^^^^^ 
worked with certain children and not at all with others- ^f^^^^^''^^ 
checks helped out that information into categories, thus enabling me to see 
Stte^^s With this schema, I now nave a much better idea c. what to l.vok 
Srlrc^ildrS^'s reading abilities, and I can also do much of the chec.mg 
fnfo^Lni wt^h^ut set checks. How a child copies a oegboard oesign, for 
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example, tells me a great deal about his visual discrimination and pattern- 
matching; how he draws tells me much about his visuo-motor organization; 
how ho uses attribute materials gives information about categories and pat- 
tern memory; how he plays phonics games shows his auditory ability. 

The open-classroom teacher should ideally have the diagnostic tools to 
check the children informally and the flexibility to adjust to individual 
needs, rnere seeir. to be times when a child learns best on his own, motiva- 
ted by his ovm curiosity and explorations. There are other times when a 
child is ready for learning a particular skill or is bogged down and anxious 
about his ^d:>ilities and needs careful support and teaching. I feel that 
some form of diagnostic checks, coupled with classroom observations, can 
help the teacher work more effectively on the basis of individual strengths 
and weaknesses. However, since there are so many unpredictable factors, 
such as anxiety or fatigue, checks should be used flexibly and be repeated 
at various times for additional information. 

Although this study has focused on math and reading, the explorations 
and learning that take place through painting, !!iovement, dramatic play, 
music, science, and group interaction are all essential in the development 
of the child. These elements are woven into each day, in varying propor- 
tions for different children depending on individual interests. Following 
through on a child's growth in roath and reading has helped me beccMse more 
objective in my evaluations, but I think that if I chose t%<o different areas 
(such as work with clay and dranatic play) I would learn as much about the 
child. It IS important to me to try to see the child as a whole in his 
daily life at school, involved in many different activities, and to help 
hin (when he needs it, wants it, and is ready for it) explore new avenues 
of growth and learning. 



Appendix A 



A DESCRIPTION OP THE READING CHECKS 



Many of these reading checks, together with guidelines for scoring, were 
suggested by tests in Jansky and de Mirsch, Preventing Reading Failure (1972), 
and T adapted then: for individual use in my classroom, 

1- Oral Language 

For the first check, I used five pictorial story cards (a child getting 
on a bike, riding, falling off, crying, being comforted), I asked the child 
to put them in some order and then tell me what was happening. I tape- 
recorded the stories so as to note vocabul£ury, sentence structure, and abil- 
ity to sequence events. Scoring : "high" (good orgamization and vocabulary); 
"medium" (difficulty with one of the above); or "low" (unintelligible). 

The next check required the child to name a series of 20 pictures to 
give some idea of his noun retrieval. I cut out line drawings of familiar 
objects or occupations (hauaburger, mail carrier, etc.) and pasted these on 
caords for the child to identify. Scoring : "high" (a total of 15 or more 
correct answers) ; "medium" (8-14 correct) ; or "low" (fewer than 8 correct) . 

Category-naming, a cognitive check, required the child to answer such 
questions as: "What are all these things: purple, red, yellow?" (colors); 
"Apples, pears, oranges?" (food, or fruit); "Hammers, screwdrivers, saws?" 
(tools); "Guitars, drums, violins?" (musical instruments, or things to make 
music with). Scoring : "high" (ail correct); "medium" (2-3 correct); or 
"low" (fewer than 2 correct). 

The check for sentence memory required the child to repeat each sentence 
exactly as it was spoken. (This also involves auditory discrimination and 
mesaory.) "I want two teddy bears"; "Aime has lots of fun playing baseball 
with her sister"; "Jimmy has made a fine wagon for his toys out of wood 
scraps." Scoring : "high" (all repeated word for word); "medium" (first 2 
sertences repeated word for word); or "low" (1 or none correctly repeated). 

2. Vi suo-Motor Skills 

Pencil use was noted, as well as the child's ability to write his name 
correctly. Scoring : "high" (proficient); "medium" (some difficulty); or 
"low" (writes awkwardly or with severe difficulties). 

The first si : Bender ffotor Gestalt cards were used, and the child was 
asked to cony the geometric designs. I made no attempt to score these in 
proper clinical fashion, but merely noted the child's coordination and ability 
to make a recognizable facsimile of the designs. Scoring: "high" (all 6 
designs executed clearly and spaced properly; "medium" (4 or 5 designs 
executed clearly); or "low" (fewer than 4 designs executed clearly). 
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3* Auditory Discrimination and Perception 

The che-^k for sentence memory overlaps auditory and language areas. 

The check for repeating tapped patterns required the child to copy 
the following sequences: 

loud - soft 

soft - soft - loud 

loud - soft - loud - soft 

loud - loud - soft - soft - loud 

Scoring : "high" (all correct); "medixim" (3 correct); or "low" (fewer than 
3 correct) . 

The soxind-discrimination check consisted of saying 20 pairs of words to 
the child and asking him to indicate whether they were the same or different. 
Some word pairs were identical; others variet' in initial consonctnts, final 
consonants, or medial vowels. (It is important to note in which area a child 
may have difficulty) . 

red - red sip - ship pot - pot 

fin - thin den - ten man - can 

rock - rot home - home hum - hug 

run - run bat - bad much - mush 

pan - pan pan - pen hit - hat 

beg - big luck - lock but - bet 

cup - cap net • net 

Scoring ; "high" (17 or more correct); "medium" (10 or wore correct); or 
"low" (fewer than 10 correct) . 

The check for blending required the child to combine sounds into words, 

such as u-p, m-y, s-at, f-an, n*ot, c-ane, f-ail, ch-ime, c-a-t, b-i-q. 

Scoring : "high" (5 or inore correct); "medium" (3-5 correct); or "low" 
(fewer than 3 correct) . 

4. Visual Discrimination and Perception 

I made up ditto sheets, similar to those in many workbooks, that required 
the child to circle pairs of identical words. There were 12 sets of six words, 
organized in rectangular groups or boxes, such as 



ERLC 



-59- 



in to can the was if him go 

the in was look as saw his the 

if this on can man was you him 

on to here go me we of if 

can the the you my the was saw 

of on here can to me of is 

you go we me the it is it 

the look we the in if in was 

up you if here the here if is 

Scoring : "high" (9-12 correct); "medium" (6-8 correct); of "low" (fewer 
than 6 correct). 



Wonsense-word-matching required the child to match words by configura- 
tion. I made ditto sheets up of nine sets of incomplete words and asked the 
child to circle all the "nonsense words" on a line that matched the first one 
in the left-hand column. 



oc 

ti 

num 

dob 

rin 

fot 

pag 

SC2 

wem 



CO 

it 

num 

bod 

nir 

fot 

gap 

soz 

mew 



CO 

ti 

mun 

bod 

rin 

tof 

gap 

zos 

mew 



oc 

ti 

num 

dob 

rin 

tof 

pag 

soz 

wem 



CO 

it 

mun 

bod 

nir 

fot 

gap 

zos 

wem 



Scoring: "high" (all correct); "medium" (5-8 correct); or "low" (fewer than 
5 correct) . 

The last task required the child to recognize two words taught by sight. 
The words used were "boy" and "train." I printed these on index cards and 
"taught" them to everyone in the group to be checked. At various intervals 
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later in the day I showed each child a set of 10 cards with the following 
words printed on them: "cat/' "dog," "frog/' "snail," "treat," "man," "toy," 
"claim/' "boy/' "train/* I asked the child to pick out the words "boy" and 
"train/' If the child identified the words correctly, I removed the cards 
and asked him to write them. Scoring for word recognition : "high" (finds 
both words); "medium" (finds one word); or "low" (finds neither word). 
Scoring for spelling : "high" (both words spelled correctly; "medium" (several 
letters written) ; or "low" (up to 2 letters written) . 



5* Pattern Memory 

Scores from checks on blending, word recognition, spelling, and sound 
discrimination were combined to obtain a diagnostic picture of this ability, 
which requires the child to hold patterns in his mind and recall them. 

In the second part of the checks, the classroom observations, I at- 
tempted to rate the following either "high," "medium," or "low": ability 
to listen, ability to understand directions, ability to concentrate, aJDility 
to work independently, and motivation to read. 



Appendix B 
A DESCRIPTION OF THE MATH CHECKS 



1, One-to-one Correspondence cind Conservation of Number (based on ideas 

from the Nuffield Mathematics Project, Checking Up 1 ^ 1970, and adapted 
for my classroom) 

I made a pile of 12 objects and asked the child to make another pile 
having the same number, drawing from a pile of 20 objects. When he had done 
this, I spread my pile around and asked whether I still had the same number. 
Next, I asked, "Is there another way to know the piles are the same without 
counting?" 

Then we played "store," trading play coins for objects. When we had 
traded nine times on a one-to-one basis, I asked, "Do you have as many coins 
as I have objects?" (This requires the child to abstract the notion of two 
equal sets,) Next, I purchased six objects and, holding the remaining coins 
in my hcuid, asked, "With all the money you have, Ccin you buy all the objects 
I have?" 

The last check required the child to make a pile (B) to match my pile 
(A) of 12 objects. Next, he matched a third pile (C) to pile B. Then I 
asked whether piles A and C contained the same amount. For some reason 
this check was simpler than several of the preceding ones, perhaps because 
the child could be making intuitive correspondences without true operational 
understamding, since the piles were all visible. 



2. ftore Than, Less Than 

I supplied the child with counters, then asked him to tell me how much 
2 more than 4, or 3 less than 8 {and so on) was. Since this is an operation 
on numbers, it is difficult or impossible for children with a shaky notion 
of conservation. (I had previously worked on activities that used the terms 
"more than" cuid "less them" in an effort to maXe sure that the child was 
familiar with the language involved,) 

3. Seriation (based on ideas from Checking Up 1 ) 

I cut a string into 10 pieces, each varying about 1/2 inch in length, 
and asked the child to arrange them. I did not say "according to size," 
(This check would be improved by asking the child to order eight strings, 
then giving him the last two to insert in the completed arrangement.) 

4. Conservation of Cbntinuous Quantities (based on Piaget's experiment) 

I gave the child two nearly identical glasses and asked him to fill 
them with the same amounts of water. Then I asked him to pour the water 
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from "his" glass into a low, wide jar. I asked, "Do we have the same amount 

now, or does one of us have more, and one of us have less?" The child then 

poured the water back into his glass. Next, I asked him to pour his water 
into three small glasses, and rer:eated my former question. 

5* Classification and Class Inclusion (based on Piaget's experiments) 

^* "Some," "all." In order to be sure that the child understood the 
use of these terrr.s, I gave him four red circles, three red squares, ana 
threv ^ue squares. After each child had a chance to sort these, I asxed, 
"Are all the squares blue?" "Are all the circles red?" "Are some of the 
squares red?" and so on. 

Experiment with cards showing four boys and three girl s. I first 
asked the children to sort (classify) them, when the sorting wa's finished, 
I asked whether there were niore children or more boys. 

c. Experiment with wooden beads . (This proved to be a more difficult 
check on class inclusion and probably shouldn't be tried until a child has 
achieved some measure of success on tasks a and b. ) I took nine orange 
wooden beads and three blue wooden beads, identical except for color. I 
asked the child what they were made of. When we had agreed on this I asked, 
"tVhich are there more of, wooden beads or orange beads?" If the child 
answered, "Orange," I asked, "Do you remember what my question was?" If 
he had forgotten, we again discussed the fact that the beads were wooden, 
and I repeated the question. 



6. Parquetry Cards and Tangram Cards 

I first gave the children design cards made to use with geometric par-- 
quetry pieces. These used colors matching the pieces for cues, but still 
required the child to arrange two triangles, for example, to form a rectangle. 
I next used designs in the persoective to go with colored one-inch cubes. 

The last design cards were created by the Elementary Science Study 

(McGraw-Hill) to go with tangram pieces, which are outlines to be filled in 

with designated pieces that require the child to focus on spatial relation- 
ships. 



7. Math Balance 

This device is a balance beam with intervals on each side numbered from 
one to ten. Problems can be solved either by knowledge of addition and sub- 
traction or by understanding the principles of balance. I asked the children 
to do three progressively more difficult tasks, using the balance: first, to 
balance one weight that I placed or my side, with one on theirs (matching); 
second, to balance two weights on my side with one on theirs; and third, to 
balance one weight on my side with two on theirs. Since the child had to ad- 
just two weights, instead of the single one in the previous check, while 
still takino into consideration the weight of each and the distance of each 
from the center of the balance, this proved to be a much more difficult task. 



Appendix C 



NOTES ON THE SELECTION AND USE OF 
CLASSROOM MATERIALS FOR MATH AND READING 



The materials in our classioom were chosen with several criteria in 
mind. The primary one was that young children learn best by actually 
handling, manipulating, and talking about materials; in this way many of 
their basic concepts are formed. The second one was that, owing to the 
emphasis on individual choice and on the child's taking responsibility 
for much of his own learning, materials should be adaptable for independ- 
ent use with a minimum of teacher guidance. Third, materials should cover 
a wide range of activities and learning situations and provide avenues to 
tactile, visual, and verbal modes of learning. A personal note also en- 
tered into my choices: I felt the classroom environment should contain 
materials that were aesthetically pleasing, well-designed, and well- 
constructed. 

When making this list, I was struck bv the number of ways materials 
(which had originally been selected for particular math, science, or 
reading experiences) overlapped in their functions and use. I have marked 
these with an asterisk. I was also struck by the important part most ac- 
tivities contribute to language development, since the cliildren freely dis- 
cuss whatever they are engaged in wich their friends. 

In the outline of mauerials that follows, I have described the pur- 
poses for which materials were chosen as well as how adaptable they proved 
to be for independent use. The latter has been coded (1) = used independ- 
ently by children; (2) = used independently by children after teacher help 
in how to use the material, and (3) = used mainly v;ith the teacher, or with 
continuing help from the teacher by guiding independent work. 



MATERIALS 



PURPOSE 



ADAPTABILITY 
FOR INDEPENDENT USE 



books (constantly chang- picture books to look 
ing assortment) at; easy readers; 

research 



(1) all children enjoyed 
picture books; most be- 
ginning readers enticed 
by easy readers 



^attendance tags on 
name board 



locate own name; read 
other names; count how 
many children present 
or £±>sent 



(1) 



room signs 



sight vocabulary; fol- 
lowing directions 



(1) readers liked to help 
nonreaders; new children 
soon knew all signs 
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MATERIALS 



*music^ art, sports 
lists with times 



*teacher-niade blank 
books 



paper in various text- 
ures ^ colors r lined 
and unlined; crayons r 
paints, magic markers , 
craypasr colored pen- 
cils, scissors, 
paste, etc* 

*cardboard, cloth, 
mystic tape for book- 
binding 

*class story books 



reading area (rug, 
pillows) 



"play house" and 
"dress-ups " 



Ends 'n Blends (educa- 
tional games) 

Co let Alphabet picture 
and sound matching 
cards (Philograph Pubs.) 



PURPOSE 



sight vocadDuiary; loca- 
ting own nane; time- 
telling 

dictating or writing 
and illustrating sto- 
ries; beginning phon- 
ics; recording math 
discoveries ; record- 
ing science projects 

creative expression; 
pictures , paintings ; 
stories 



matching; iseasuring; 
area; mcinual dexter- 
ity; writing 

children choose and 
copy own stories onto 
ditto sheets; run 
ditto machine (count- 
ing copies) ; collate 
(counting, matching) ; 
read everyone's 
stories 

a comfortable place to 
read and use quiet 
gcimes 

dramatic play; verbal 
and nonverbal communi- 
cation; freedom to ex- 
press variety of 
"roles" 

phonics practice 

phonics practice; visu- 
al discrimination 



ADAPTABILITY 

roR iiiDEPKUD^rr use 



(1) used as above 



(1) and (2) each book is 
personal possession and 
creation of the child; 
much pride and interest 
in using and sharing 

(1) 



(3) tnis taJces constant 
tr":cher assistance but is 
St -.11 iraportant to do 

(3) teacher guidance 
needed, but lots of hard, 
independent vork to copy 
and put together; much 
enthusiasm for reading 
finished book 



(i) 



(1) 



(2) 



(3) popular with fi^es 
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Go Fish — consonant, 
sound qanc (ivcmedial 
Education Center, 
Washington, D.C») 

• Soiand Hunt Ctoerican 
Teaching Aids) 

^ Consonant lotto > Vowel 
liotto (Doich) 

•variotrs lotto ganes 
(Zoo, Aij-habct, Objects, 
etc.) 

parquetry pieces and de- 
sign CATds graded by 
difficulty. Set I, 11, 
and III (OLM) 

*colored one- inch 
cubes and design 
cards (OLX) 



•pegboards and design 
caards (Di«) 



•varied colored beads 
and sequencing des icm 
cards (DLM) 



•playinq cards 
play clock 



PUftPOSt: 



iconics practice; visu- 
al diFcriaination 



phonics practice; cate- 
gories; co-unting cards 

counting cards; Hatch- 
ing; phonics practice 

categories; natching; 
visual discriiaination 



visual discriruination; 
s;^tial discriniina- 
tion and organization; 
laatching 

visual discriiaination; 
spatial discrijaina- 
tion and organization 
using perspective; 
counting and matchinQ 

visual and spatial dis- 
crinination; counting 
pegs; laatching colored 
pegs to design; manual 
dexterity (a good diag- 
nostic material) 



visual discriciination; 
jaatching; ordering 

telling tine 



ADArTABILITY 
FOR lOTEPEIJDErrr USE 



(2) popular with sixes 



{2} 



(3) 

(2) popular vith fives 



(2) 



{2} poouiar vith sevens 
(used for free buildiz*g 
by .oianger children) 



(2) 



(15 

(1) (I don't think child- 
ren can be "taught*" to 
tell tiirje; they suddenly 
just oet the concept) 



visual discrinination: {2) 
color, shape, size; 
natching, cc-ntino, 
sequencing (oood diag- 
nostic uiaterial for 
fives); manual dexterity 
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KATERIALS 



PURPOSE 



ADAPTABILITY 
FOR IKDEPENDEirr USE 



ciay 



creative expression; 
jaass; weiaht; shapes- 
size 



(1) and (2) 



*cooV.inq inaredients 



visual discrimination: 
shape , s ize , pattern , 
color; spatial rela- 
tionships 

group cooperation; con- 
versation; cieasurement ; 
reading recipe; foliov- 
inq directions 



(1) 



(3) teacher help needed 
with nost children; sevens 
can cook on own by end of 
vear 



*aaath problem cards 
(iiostly teacher -gaade) , 
also Wilibrook Dis- 
covery Mathematics 
cards 



reading; following di- 
rections; solving 
problems on own; re- 
cording answers using 
syribois or sentences 



(1), {21, and (3) variable 
participation; some rfiild- 
ren enthusiastic, others 
avoid 



*PrimaryLotto (SEE) 



matcAinc dots to num- 
bers; visual discrim- 
ination 



(2) popular with fives 



* !yet Results 
(Synestruct ICS) 



for^nc gecwactric struc- 
tures; scoring points 
for figures fo3ni>©d; 
3aanual dexterity 



(1) por^lar with sixes and 
sevens 



Fractions Are Easy as 
?ie (Xiiton Bradley) 



one avenue toward 
concept- building of 
fractions 



il) usually taught by older 
children to younger ones 



chip-tradmc game 
(homemade) 



trading in various 
bases; buildina con- 
cept of place value 



i2) often taught by older 
children to younger ones 



♦Do^MOts {Cuisenaire) 



a difficult gaue re- 
quiring x'isual dis-- 
cri3iination# counting, 
matching, grouping 
numbers 



(1) esp-icially used by 
se\*ens 



*Score Four (Lakeside) 



deveiopinQ strategies; 
developing directional 
and spatial sense and 
visual discrimination; 
matching: counting 



(1) esoecially oopuiar 
wi th sevens 
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PURPOSK 



ADAPTAP.ILI'fY 
FOK I?n)H?KNDKNT USK 



•Sv^ncsctry doninocs ir^rli:) visual uiscriinination; (i) :x>puiar with fives 



cari-^entrv 



planning pro3ecC; 
rseas^rinc; cjotcr ski lis 



Iravijta switr. balance 



-xjiorinq balance; solv- {2), and (3) excol- 



mc addition probi< 



explorm?: balance; 
wr-ian-nq objects Uike 



lent for first explora- 
tions, then requires 
teacher mr/ut to suqqe'^t 
probl^ 



(1) artd (2) lots of free 
play and experira^jntinq; 
altio used to solve veiqht 
probicns by 



i^*jr^ r^a lance (unat- 
tacne»i boarc on 
fui cnr::5 



expiorinq balance; 
finding center to bal- 
ance Doard (good diag- 
nostic tool) 



il) popular vith ail 
children in periodic 
spur*-s 



truncle wheel i^KK) 



Ficasuresaent; es:»ecial - 
ly for lone vii5:tanren 
like the hall 



r>eas•^re7:H^^.t 



{2) m cons ta:;t use 



co'^tm'" 'iice: rrustc:.- 
i:-': :'«^ves vit':. diCt.- 

.-on «i 1 5: t t d 1 r**c t ; -^n 



;:) frcrisently t:au'::.t 

o 1 :e r to vounoe r ch : 1 dren 



• 1.^ X- va^jc; ^.iiir.'- 
su:-tract ^t.^ : :o JJ^ti^:': 
nc-ne/ ; . r ect I'^n^t 1 



{\) u<.*d j-o:i'' tantlv a 
fev Oj.der ch*ldr**n, wno 
teir:4 each DtV.er 



1^'^ tr. lr.-::r.o; 

i 1 r or 1 1 >na 1 rov<- ^ 



(11 vv'TV -v-.:.jlar; tau'jht 
rv oI<:or to ynunoer 



Visual ?nd sr^ti.il 
ii'icr ini-^^t ion; s»^rt- 
1 n * * n ^ r ni : . a , a n J 
cor;; tr:ro: neis jr**"5^nt : 



(1), il). and (3> c ru.sl 
ariount of individual use 
and teacher input: teacher 
r.«*l' *^ rhild ^md n^- u-e 
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MATKRIAI^S 



PURPOSE 



ADAPTABILITY 
FOR INDEPE?JD£?4T USE 



*Cuisenaire rods 
(continued) 



Dienes sauiti-base 
blocks 



♦Attribute blocks 
(SEE) 



Geoboards (SEE) 



*'*'ancra2ss ( SEE) 



*?attem blocks 
(SEE) 



•play noney 



beginning to think of 
numbers as groups; to 
solve problems in ad- 
dition , subtract ion , 
multiplication, divi- 
sion, ana use of frac- 
tions; area; for 
checking own answers 
(such as game scores) 

building by fives and 
sixes; trading in dif- 
ferent bases; helps 
nany children "see" 
place value; an excel- 
lent x&anipulative 
material 

matching; sorting; 
classification; talk- 
ing about this; sets 
and intersection of 
sets ; visual 
discrimination 

probleras af eurea a?^ 
perispeter 



matching; spatial 
relationships; visual 
discrisai nation 

sorting; matching; 
makina or copying de- 
signs; svEcaetry; area; 
enlaraing shapes and 
recording proaressions; 
used for zaath and 
reading 

used for playing 
^ store"; counting; 
writing signs and 
checks to draw ooney 
f ron ••banx- 



and suggests activities 
child cein then pursue on 
own initiative- widely 
used in my class 



<1), (2), and (3) equal 
azaount of individual use 
and teacher input for 
place value (including 
teaching dice gaaes); 
fine for free building 



(3) raainly used with a 
teacher, thouQh sone 
children make up own 
gax&es 



(2) used especially by a 
few sevens after discus- 
sion of possibilities 

12} 



(1) and (2) 



(i) 
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MATERIALS 



PURPOSE 



ADAPTABILITY 
FOR INDEPENDENT USE 



Unifix cubes; trays; 
number board; Tens 
TracScs (Philograph 
Pubs.) 

Kalah 



counting; matching 
nusnbers and cubes; 
ordering trays; 
grouping by tens 

counting ; logic 



(2) popular with five<i 
and sixes 



(1) often taught by older 
c' ildren to younger ones 



♦sand table 



♦water table (alterna- 
ted with sand) 



♦blocks 



Lego; Tinker toys; 
J*ui t i - ro 1 i way 



♦Inch by Inch (SEE) 



weight; voluiae; pro- (1) 
perties of wet and dry 
samd; building; 
dramatic play 

capacity; comparison (1) 
of voluaes; use of 
txibes to experinent 
with water pressure; 
draz&atic play 

building; weight; (1) 
shape ; structural 
principles; drasaatic 
play 

patterns; spatial {1) 
relationships i struc- 
tural principles; 
saeasurejaent; aanuai 
dexterity; drastic 
play 

xseasurei&ent; counting; (1) 
na tch ing ; read ing 
2scasure33ent cards 



The IP's Gazx^ 
(Garrard Press) 



counting; cosiputation 



(2) 
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